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1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) has been prepared by CH2M-JONES, LLC. The plan 
is designed for Zone C/ Site 31-Building 760; Underground Storage Tank (UST) 760 located at 
the Charleston Naval Complex (CNC), Charleston, South Carolina. 

The South Carolina Department of Health and Environmental Controi (SCDHEC) has 
designated this site as Identification Number: 01118. This SAP provides methods to further 
evaluate the applicability of intrinsic remediation and monitoring well abandonment as a 
corrective action for UST 760 in accordance with SCDREC Corrective Action Guidance, June 
1997. 

1.1 General Site Description 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in 
Charleston County, South Carolina as shown in Figure 1. This installation consists of two 
major areas: an undeveloped dredge materials area on the east bank of the Cooper River on 
Daniel Island in Berkley County, and a developed area on the west bank of the Cooper River. 
The developed portion of the base is on the peninsula bounded on the west by the Ashley River 
and on the east by the Cooper River. The site is located within the developed portion ofthe 
base as shown in Figure l. (Tetra Tech, NUS [TTNUS], 1999). 

The area surrounding CNC is "mature urban", having long been developed with commercial, 
industrial, and residential land use. Commercial areas are primarily west of CNC; industrial 
areas are primarily to the north of the base along Shipyard Creek. A site vicinity map, which 
exhibits adjacent properties and structures, vicinity roads, current utilities, and vicinity surface 
drainage, is included as Figure 2. 

Building 760, also known as the Naval Hospital Building NH-D, was constructed in 1917 and 
served as housing for Naval families until base closure. UST 760 was located on the southwest 
side of Building 760 and provided heating oil to the building (Figure 3). The UST had a 1,000-
gallon capacity and was constructed of steel. It is unknown when the UST was installed but 
the system was deactivated in March 1998 (TTNUS 1999). 

1.2 Objective 

This SAP presents the groundwater monitoring plan to assess the down gradient plume 
migration and intrinsic bioremediationlnatural attenuation of petroleum hydrocarbons 
contamination in order to validate the assumptions and calculations used in the in the Rapid 
Assessment completed by TTNUS 1999. Details for the abandonment of monitoring wells at 
UST 760 are also included in this plan. 
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2.0 RECEPTOR SURVEY 

A receptor survey of the site vicinity was conducted by TTNUS personnel to identify potential 
receptors for petroleum hydrocarbon contamination. Figures 2 and 3 depict the public utilities 
located within 250 feet (ft) of the former UST 760 study area. Specific information concerning 
the depth of utilities below land surface (bls) is currently unavailable, however, utilities at this 
site generally are between 2 to 6 feet bls. The following utility receptors were located: 

• Sanitary sewer, water utility: Sanitary sewer line and water line extend east to west 
along Kenny Lane south of building 760. The sanitary sewer line and water line enter 
Building 760 on the south side of the Building. No hydraulically down gradient (with 
respect to groundwater) sanitary sewer lines or water lines were identified within 250 
feet down gradient ofUST 760. 

• Electricity utility, gas utility: An electrical transformer station is located approximately 
45 feet west of the site, which provides subsurface electrical feeds to the boiler house 
and Building 760. The electrical line leading from the transformer station to Building 
760 is located approximately 20 feet north ofUST 760. This is the nearest down 
gradient electrical line to the former UST location. The electrical feed to the boiler 
house is located approximately 5 feet south ofUST 760. A primary electrical line 
extends east to west south of Kenny Lane. A gas line also originates from the west side 
of Building 760 and extends towards the south. This gas main is located approximately 
" f"oo+ ... ,,"+ nf"T T<::!T 7F..{) 
J ""'"""' ... ~ ... v .... '-'U..L I vv. 

• Storm drain utility: The nearest storm drain utility is located approximately 35 feet 
south ofUST 760. No down gradient storm drain utilities were identified within 250 
feet ofUST 760. 

According to the Tier I and Tier II report completed by TTNUS, a survey of groundwater users 
within a 7 -mile radius of CNC was conducted by the South Carolina Water Resources 
Commission to ascertain the extent of any shallow groundwater usage. Results of the water 
use investigation revealed that no drinking water wells, which utilize the shallow aquifer, are 
located within a 4- mile radius ofCNC. Irrigation wells are not identified within 1,000 feet of 
the site. Numerous monitoring wells are located within 1,000 feet of the site. The nearest 
n .. ...t'~~~ ... ~+~ l..~~y +~ T TC'T '7~f\-;n 11,J,.,.:noHo ("'root, l,.,.n .. +~ ........ r",~ft'\"'+ol" " {)flfl f' .. ..t +,.. f-h .. nnrth 
;)Ul.l.G.\",rv WQ.&'~1 UVu. LV V...:J.I. IVV.1.., J."V''''''''''''''''' ,"".I ""'A J.V"""",,,u. U,t'}'J.V.n.u.'U'''''''''.&J ... ,vvv .&."''''~ .. '" ~£" ...... "' .... &4. 

No basements are located on the CNC property. 

There are no city, county or state-zoning ordinances, the property (CNC) is currently owned by 
the federal government. Information concerning zoning ordinances was obtained from the 
SOUTHDIV Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South 
Carolina 29406 (TTNUS, 1999). 
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2.1 Fate and Transport Modeling 

No groundwater concentrations exceeded the SCDHEC Risk Based Screening Levels 
(RBSLs); therefore, fate and transport modeling is not required for this site. 

2.2 Site-Specific Target Levels 

Thp nnlv inpntifien fhture nntential recentor is the construction (utilitv) worker. Site soil -.--- -"-J --------------- r-----------c--- -- ---- ----------- -- ,- .1/ 

concentrations were compared with RBSLs for ingestion or dermal contact with surficial soil. 
Surficial soil was not impacted at the site; however, for the construction worker pathway, 
exposure to subsurface soil is evaluated as surface soil because the worker is expected to have 
direct contact with the subsurface soil (TINUS, 1999). The calculations for dermal contact and 
incidental ingestion can be found in the Tier II completed ~Y TTNUS. 

RBSL for Ingestion or 
Maximum Dermal Contact with 

Compound of Concern Concentration Soil- Commercial Exceed the RBSL 
(mgIkg) (mglkg) 

Benzene 0.010 200 No 

Naphthalene 13.4 41,000 No 

2.3 Soil Leaching SSTL 

SSTLs were calculated for benzene and Naphthalene concentrations leaching from subsurface 
soil to groundwater using the SCDHEC Soil Leachability Model and Selected Minimum 
RBSLs. The input parameters for the leachability model were detennined using the figures in 
the SCDHEC Risk-based Corrective Action Guidelines (January 1998), soil quality and grain 
size data, and the Selected Minimum RBSLs calculated for the site. The soil leaching SSTLs 
calculated for benzene and Naphthalene are provided in the following table (TTNUS 1999). 

Concentration in CNC31-
Chemical of Concern B03/31SLB03112 Soil Leaching SSTL 

(mg/kg) (mg/kg) 
Benzene 0.010 0.974 
Naphthalene - 13.4 182 

Th". .u,i))"'!ll'hino ~~TI f'nr hPn'7".n". i~ n Q7.i Tnollro urhil"h i~ llhnvp thp TnllYlmllTn hpn7pnp ...... .&'" ~""'.L& .. "''-60..., ... ..-. .. 0...,..., .... ......, ... _ ... -_.&~ ... &- .. .., V'._ •• ...... r:::; ..... ~ ........... - ......... ___ .. _ ..... ..., ...... _~ __ & .. _______ ..... _ 

concentration detected (0.010 mglkg), indicating the soil benzene levels will not leach into the 
groundwater at concentrations above RBSL for a construction worker. The soil leaching SSTL 
calculated for naphthalene is 182 mglkg, which is, well above the maximum naphthalene 
concentration detected (13.4 mglkg) and indicates that naphthalene in subsurface soils will not 
leach into the groundwater above the RBSL for a construction worker (TTNUS, 1999). For 
information on the leachability models used, see Appendix A. 
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3.0 PROPOSED REMEDIATION TECHNOLOGY 

Based on the results of the Tier I and Tier IT modeling, an Intrinsic Remediation with a 
monitoring period of 18 months will be performed for the site. The monitoring program will 
consist of sampling initially all of the surrounding wells adjacent to the source point, and only 
sampling selected wells thereafter. The proposed monitoring program is described in detail in 
Sections 4.0 and 5.0 of this plan. 
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT 

4.1 Monitoring Well Installation 

Because five monitoring wells located in and around this site, no monitoring wells will be 
installed as part of this plan. 

4.2 Monitoring Well Abandonment 

A total of thirteen monitoring wells will be abandoned at Building 760 following the South 
Carolina Well Standards and Regulations R61-71. The well abandonment will include 
grouting wells, removing stick-ups and removing all guard posts. Any well casing and screen 
removed will be decontaminated and disposed of as general refuse. 

4.3 Surveying 

Because no monitoring wells will be installed at this site, a new survey will not be conducted. 

4.4 Equipment Decontamination 

All drilling equipment, augers, well casing and screens, and soil and groundwater sampling 
equipment involved in field sampling activities will be decontaminated according to the 
Environmental Protection Agencies (EPA) " Environmental Investigations Standard Operating 
Procedures and Quality Assurance Manual (EISOPQAM). 
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5.0 PROPOSED 'GROUNDWATER MONITORING PROGRAM 

5.1 Monitoring Frequency and Reporting 

The groundwater monitoring program proposed at UST 760 will be performed in accordance 
with SCDHEC Corrective Action Guidance Document and consist of the following: 

• Frequency: Initially all monitoring wells at this site will be sampled. Thereafter, 
groundwater samples will be collected from wells CNC3I-MWO 1 as a source well, 
CNC3I-MW02 as the up gradient well and CNC31-MW03 as the down gradient well. 

• Reporting: Semi-annual groundwater monitoring reports will be submitted to 
SCDHEC. 

Included in the semi-annual reports will be field and analytical information from the 
certified laboratory indicating well numbers, analytical methods used, date sampled, date 
analyzed, and method detection limits. 

At the end of the I8-month period (or as nessasarry), a performance evaluation will be 
ro .... 1-__ : .. _,.1 +_ C',..,T\HEr' _"'_~T;rl;T1I.-r +1,0 OW1'3"'+;,,(7a~CU:'l~ "f'+ha ;ntnn[!;" h;nrf~nT!;Ir1~t1nn/n~tI1T!:11 
':'UUIlllLL~U LV ~v...., .l..l..Jv pl V v 1~115 Ll1"" \.I.1.....L,,",""L.l. Y ,",U,,",';>.:J V.1. L,U,", u..u .. .l.u.l.~lI."" V.Lv .......... O.l. .... __ "" ... "".1..&# .u._ .. _ ... _ ... 
attenuation occurring and any recommendations for the site. 

• Groundwater Sampling 

Prior to any groundwater sampling, each well will be measured for water levels and total depth 
and each well will be purged in accordance the EPA EISOPQAM. 

5.2 Analytical Parameters 

The following constituents will be analyzed for each groundwater sample: 

- ""-n---- ...... -1.---- J;' .. L._1L ______ .. _ .. _1 ~ .. 1 ___ fDTL'V"'I. •• _:_~ _~ .. 1...~A o.,.:;:() 
• Dt:: Ut::Ilt::, J.UIUt::llt::, ..... LllylUClJL.CllC, LULCU AYICllC \D J.£'A) U;:'UIO lUIWUlVU u~vv. 

• Naphthalene using method 8260. 

The following parameters will be analyzed in order to evaluate the effectiveness of intrinsic 
remediation: 

• Nitrate (NO·3) 
• Sulfate (SO-4) 
• Total dissolved iron 
• Methane (Cf4) 

• Alkalinity 
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5.3 Field Measurements 

The following parameters will be sampled in the field: 

• Temperatllre 

• pH 
• Dissolved Oxygen 
• Depth to water table 
• Depth of well 
• Turbidity 
• Specific Conductance 

Field measurements will be recorded in the field book and in field forms provided in Appendix 
B. 

5.4 Groundwater Level Measurements 

Groundwater measurements will be taken from all monitoring wells at the site during each 
sampling event. All water level measurements will be taken on the same day as anticipated 
sa...TI1pling. 

Measurements will be taken with an electrical water level meter or interface probe if floating 
product is present using the highest part of the top of the casing as a reference point for 
determining depths to water and total depths. Water level measurements will be recorded to 
the nearest 0.01 foot in the field book. 

5.5 Sample Handling 

Sample Handling will be conducted with the following references: 

EPA EISOPQAM (EPA May, 1996) 
Charleston Naval Complex Sa...TI1plil1g and .A .. nalysis Plan (June, 1998) 

. 5.6 Sample Paeking and Shipping 

The following forms will be completed to complete the packing/shipping process: 

• Sample labels 
• Chain-of-custody labels 
• Appropriate labels applied to shipping coolers 
• Chain-of-custody forms 
• Federal express air bills 



5.7 Quality Control 

Quality Control (QC) samples will be collected during sampling events. QC samples may 
include field blanks, field duplicates, and trip blanks. Definitions of each can be found below 
as described by the EISOPQAM: 

• Field Blank: a sample collected using organic-free water, which has been run 
over/through sample collection equipment. These samples are used to 
determine if contaminants have been introduced by contact of the sample 
medium with sampling equipment. Equipment field blanks are often associated 
with collecting rinse blanks of equipment that has been field cleaned. 

• Field Duplicates: Two or more samples collected from a common source. The 
purpose of a duplicate sample is to estimate the variability of a given 
characteristic or contamination associated with a population. 

• Trip Blank: A sample, which is prepared prior to the sampling event in the 
actual container and is stored with the investigative samples throughout the 
sampling event. They are often packaged for shipment with the other samples 
and submitted for analysis. At no time after their preparation are trip blanks to 
be opened before they reach the laboratory. Trip blanks are used to determine if 
,.,,..,..-_l_n ...... _ ... ..,. ___ .. n ...... :· .. u~ ... .DIo,..l ~ •• ....:_rr n+_ .... nrr.o. ,..,_AI_ .... .. .......n_~ .... n. ...... ~~n" h~l"lr for\. +1,0 
~(UUI-'I1;;~ \'V 1;;1 I;; ,",VllL(Ull1uaL,"U UL111115 ~~Vl ao"" allYl VI L.l all~1-'Vl ~~.v .. va ... ", ~v u." 

laboratory ( a measure of sample handling variability resulting in positive bias 
in contaminant concentration). If samples are to be shipped, trip blanks are to 
be provided with each shipment but not for each cooler. 

5.8 Field QAlQC 

More information on field QC can be found in section 5.6. 

5.9 Control Limits 

I r.n. .... 4-....... I-nn,...,. ......... 4-a... I r,.. ............. 1 T ........... 
"' •• 

CU1 "." '"'va ..... ua .& .a .AU""""" ,-,UU ... VA ..LIla .... :; .. ",,"va. """" ... y "" C1"'''.V •• 

Air MonitoiIllg Check CalIbration of 
",_I.!'L __ .... _ .&._ Recalibrate. If unahle to \.A1llonut:~u 

OVA daily manufactures calibrate, replace. 
specifications 

pH of water Continuing calibration pH=7.0 Recalibrate. If unable to 
check of pH 7.0 buffer calibrate, replace 

electrode. 
Specific Conductance of Continuing calibration > 1% of standard Recalibrate. 
water check of standard 

solution 
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5.10 Record keeping 
In addition to records kept in logbooks, forms will be kept on log sheets for soil and 
groundwater. See Appendix B. 

5.11 Site Management and Base Support 

Throughout the investigation activities, work on the CNC will be coordinated through 
SODrnnp{ and SCDHEC. 

The primary contacts for each are as follows: 

1. SOUTHDIV point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

2. SOUTHDIV point of contact 
Tony Hunt 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

3. SCDHEC point of contact 
Paul Bristol 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(843) 898-3559 
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Sit. 31 Leachability 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 

Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10 # COUNTY Charleston 

FACILITY NAME Site 31, Building 760 

STREET ADDRESS Charleston Nava! Complex, North Charleston, SC 

Soil Risk Evaluation Data 

TPH 9600 mg/kg 

Soil % SAND (Estimated) 60 % 

Soil % CLAY (Estimated) 20 % 

Worst Case Benzene 0.01 mg/kg 

Soil Analyses Toluene mg/kg 
Ethylbenzene mg/kg 

Xy!enes mg/kg 
Naphthalene 13.4 mg/kg 

MTBE mgikg 
Natural Organic Carbon Content 3570 mg/kg 

Average Annual Recharge 25 cm 

Distance from highest Soil 
Impact to water table 30 cm 

Bulk Density of Soil 1.55 g/cc 

Wetting Front Suction 12 cm 

Soil Hydraulic Conductivity 5.60E-04 cm/sec 
Porosity 0.47 decimal % 

Residual Water Content 0.05 decimal % 
-

List possible.human exposure pathways from surface soi!. 

Soil leaching to groundwater - utility trench 

Bold indicates site specific data 

IN-SITU SOIL RISK EVALUATION 

10/14/1999 4 43 PM 

. 

. 

Fiaure 

Cs 

Cs 
Cs 

Cs 
Cs 
r"'~ 
v~ 

foc 

Hw 

L 

Bd 1 

Hf 2 
Kf 3 
cD 4 

Wr 5 



Site 31 Leachability 10/14/1999 4:43 PM 

ALCULATIONS: 
':quation Set I - Determine soil pore water concentration resulting from physical partioning (Cw). 

Step 1 - Calculate the total organic carbon content (fcs) of the soil. 

fcs = (foc +TPH/1.724)*1E-6 = 0.0091 decimal % 

Step 2 - Calculate the concentration of COC in soil pore water (C'N) directly in 

contact with the contaminate soil. 

------

Cw:: Cs*((Wr "1 g/cc+Bd)/((8d"Koc'fcs)+Wr+(\0-Wr)"H'))) = 0.0124 mg/l ------

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) In deCimal percent. 

f = " -Wr = 0.42 decimal % 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

-----

t = (f/Kf)*(L-{(Hw-Hf)*(ln((Hw+L-Hf)/(Hw-Hf))))) = _~6=,=02=3~~seconds 

Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.48cmlft)/(tl31,500,OOOsec/year) = 5,148 ft/year -----
Equation Set III - Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc*foc*1 E-6 = 0.28917 ml/g -----
Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw/(1+((8d*Kd)/0)) = 2,635 ft/year -----

Equation Set IV - Determine biodegradation rates and provide final COC concentration (eT) at depth of concem. 

Step 1 - Calculate the time (Tc) in days required for the COC to reach groundwater. 

Tc = 365 day/yr*((U30.48cm/ft)Nc) = 0.14 days -----
Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 101\(log (Crsbl)+((Tc/2.3)*(0.693/t1/2))) = 0.1509 mg/I 

COC concentration in soil pore water (Cp) is greater than concentration necessary to protect groundwater (Cw), therefore the SSTL must 
be calculated. 



5,10 31 LoacnabUily 1OJ14/1S99 • 43 PM 

IN-SITU SOIL RISK EVALUATION . -

SOUTH CAROLINA 

Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10 # 0 

FACILITY NAME Site 31, Building 760 

Instructions 

Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
-

List Constituent: BENZENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 16 days t 1/2 1 

Soil/water partitioning coefficient 81 ml/g Koc 1 
KeSUItS 

Equation Step 

Set 

Total Organic Carbon Content 00091 decimai % f cs 1 

Leachate Concentration 0.012 mg/l Cw I 2 
Air Filled Porosity 0.42 decimal % f 1\ 1 
Infiltration Rate Time 6,023 seconds t 1\ 2 
Velocity of Water 5,148 ft/year Vw II 3 
SoillVVater Distribution Coefficient 0.2892 mllg Kd III 1 
Contaminant Percolation Rate 2,635 ft/year Vc III 2 
Time to Reach Groundwater 0.14 days Tc IV 1 
Concentration reaching Groundwater 0.1509 mgtl Cp IV 2 
Site Specific Target Level 0.9749 mgtkg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

IN-SITU SOIL RISK EVALUATION 



Site 31 Leachability 10/14/1999 4:43 PM 

CALCULATIONS: 

Equation Set I· Determine soil pore water concentration resulting from physical partioning (Cw). 

Step 1 • Calculate the total organic carbon content (fcs) of the soil. 

fcs = (foc +TPH/1.724)"1E'<; = 0.0091 decimal % ----
Step 2 • Calculate the concentration of COC in soil pore water (Cw) directly in 

c~ntact with the contaminate 5011. 

CN = Cs'((Wr '1g/cc+Bd)/((Bo·Koc'fcs)+Wr+((o·Wr)*l;'))) = 1.05 "gll -----

Equation Set 11 • Determine the velocity of the sOil pore water (Vw) 

Step 1 • Calculate the air filleo porosity (f) In deCimal percent 

f = " . Wr = 0.42 decimal % 

Step 2 • Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

-----

t = (f/Kf)*(L·(Hw-Hf))"(ln(Hw+((L-Hf)/(Hw-Hf)))) = 6,023 seconds -----
Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw = (U30.48cm/ft)/(tl31,500,000sec/year) = 5148 ftlyear ----

Equation Set III • Determine the organic retardation effect (Vc) of the contaminant 

Step 1 • Calculate the soil/water distribution coefficient (Kd) (mltg) for uncontaminated soil. 

Kd = Koc*foc*1 E'<; = 5.50851 mltg ----
Step 2 • Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw*(1+((Bd*Kd)/0)) = 269 ftlyear -----



Site 31 Leachability 10/14/1999 4 42 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE!D"# 0 
----------------~----------------

:=ACIUTY NAME Site 31 Suildina 760 , 
~ 

I 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
list Constituent: NAPHTHALENE 

(STEX, Napth.) Table 

Sioremediation "half-life" 48 days t 1/2 1 
Soil/water partitioning coefficient 1543 mllg K oc 1 

Results 

Equation Step 
Set 

Total Organic Carbon Content 0.0091 decimal % f cs I 1 
Leachate Concentration 0.047 mg/l Cw I 2 
Air Filled Porosity 0.42 decimal % f II 1 
Infiltration Rate Time 6,023 seconds t II 2 
Velocity of Water 5,148 ftlyear Vw II 3 
SoillWater Distribution Coefficient 5.51 mllg Kd III 1 
Contaminant Percolation Rate 269 ftlyear Vc III 2 
Time to Reach GiOundwater 1 days Tc IV 1 
Concentration reaching Groundwater 1.66 mg/l Cp IV 2 
Site Specific Target Level ;82 mgikg C sstl \I v 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES x NO 
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Monitoring Well Data 
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Project Site Name: 
Project No.: 

o Domestic Weii Data 
XMonitoring Well Data 
. 0 Other Well Type' 
D OA Sample Type: 

SAMPUNG DATA: 

TIme: / D S""n 
Method: 

PURGE DATA: 

Data: ?-a:iAJCi 

Monitor Reading (ppm): 'oJ 

Well Casing Diameter & Mlterial 

Type:'.7Vc. ~~.1 
Total Well Depth (TO): 

Statle Water Level (WL): 

One CUing VolulM{gallL): 

Start Purge (hl'l): 

End Purge (hI'S): 

Total Purv- Tlme (min): 

Totll Vol. Purged egallL): 

- 11:.11'V'111:.~ .",,-,.;;1 

GROUNDWATER SAMPL.E LOG SHEET 

Plg,_o'_ 

CNy 31 

Color 

ViIuU 

pH 8.C. 
Studard mSlcm 

Temp. 

DeIl'flllC 

Volume pH I.C. Temp. (C) 

Sample 10 No.: 
Sample location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

n I ",OJ 1"'''''''I'''OP'I"'=:Itinn U ~w .... """'II~' , .. -.-_ .. 

o High Concentration 

Turbidity 

pm] 

Turtlldlty 

~ 
d 
¢ 
~ 

DO 

076r-
I"?~b 
0.')6 
0·91 

Sallnfty 

~ 

Salinity Other 

SAMPLE COLLECTION INFORMA nON: 

Container Requlrementll CoI~ 

Het 17-;l3_J\ q 
/1 II It ---

oaSERVATIONS I NOTES: 

lerde If Applk:abla: 

MSIMID 1 Dupllc.- ID Nc.: 
, 
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GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: CI-JG'31 
Project No.: 

U Domestic Well Data 
~ Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

SAMPUNG DATA: 

Date: ) .. ~ "'),.c:, ~ 
rnme: JC~ 
Method: 

PURGE DATA: 

Date: 7"~"-'i' 
Method: oS I (j t.-U PuR. .0, .... 
Monitor Reading (ppm): 

well Callng ~iameter & Material 

Type: P, V, (' ~ Ai j 

To~! w.!! o.pth (TO): 

Slatic Water Level ('M..): 

One C .. ing Volurne(gall\..): 

Start Pu~e (hll): 

End Purge (hll): 

iTotal Purge Time (min): 

Total Vol Purged (gall\..): 

Color 

V~ 

Glf'nr 

Volume 

Initial 

1 

2 

3 

I~V3 

I'? 03 
_9~ 

CJ~6 
1/07:2 

SAMPLE COLLECTION INFORMAT10N: 

Analyst. 

ETE" I N o.~, ~ E. F:nn 

Di~l~~ 1Vl~o.\. ~. 

A~lo~"" (. (A..It"\~ .~) , 

?ALl 

OBSERVATIONS I NOTES: 

pH S.C. 

&mdard mSlem 

pH S.C. 

1./.8'1 .O~ 
S--:'o~ .0'7 
~o6 .. 06S" 
icf.b C; .. o6G 

P ..... ,..,8ttve 

He 

I-4G 

-
-

Sample 10 No.: 31 G-LM¢ \¢( 
Sample Location: _ .... M .... ,~W~-..... l __ _ 
Sampled By: B J3 

, ,.. 1"\'" Nn' '-'.""' ........ 1._·· 
Type of Sample: 

[] Low Conc.entration 
o High Concentration 

Temp. Turbldtty DO S.lInlty 0tMr 

Dep-eeI C NT'U mall ~ NA 

T.mp.(C) Turbldlcy 00 Salinity Other 

'd.'1. 0 ~ ;;l /.[0 
~4.~ <;' 104 ·/~ 
~6,,. cD If. ')3 
~~.3 ~ i .-;0 

Container Requirements CoUeebtd 

3 r q.o,..,J. Ul~ 7~?-c,"'1 

" I r I I r;·~/ .. t:rt 

I )( sQ<) ~( P/Q.S.1ic.... 17·~/.'"f9 

~)C 1 J... 6 "'"' J...~ r I"",,~·~~ 

Du,~ 15m) No.rh I MT13 E I E cD 8 ~ PAM 
I 
1 

Cke» If ADDhcIID6e' .. . Slgnatuc'e( •• : 

I DupIIcaM ID No.: 
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GROUNDWATER SAMPLE LOG SHEET 

Project Sits Name: 
Project No.: 

~mestic Well Data 
~ Iy~onitoring We!! Data 
o Other Well Type: 

Sl.MPUNG DATA: 

Time: III ~ 
Method: 

PURGE DATA: 

C(0G3l 

Color 

vt.ual 

pH S.C. 

&mdard mSlcm 

PIge_of_ 

Sample 10 No.: 31 qi.J'1P~( 
Sample Location: ~ -~ 
Sampled By: = =z A 
C.O.C. No.: 
Type of Sample: 
o Low Concentration 
: ;1~'! ·:.:r:~"~i3\~C ' 

Tlmp. Tultildlty 

~JTftIC NnJ 

Salinity .. Other 

NA 

Om: 7 -"a"3 -) "'1 Volume pH s.c. Tlmp. (C) Turbidity DO Salinity 

/.61 
Monitor Reading (ppm): V I . , r 
Iwell Casing Diametar & Mllterial /. ~.., 
Type: YVCJ ~.; /,so 

l~.9~ 

StitiC Wiler Level ML): 

One Casing Volume(galll): 

Start Pur;e (hIS): 

End Purge (hra): 

Total Purge TIme (m): 

Total Vol. Purged (g.IIL): 
SAMPLE COLLECTION INFORMATION: 

Analyll, P,..ItrVIII!VI Collec:tlld 

{fe{ 

I 
I'J 

OBSERVATIONS J NOTES: 

I M8IIISD I DupllcatlllO Hc.: I 



1t:.1~1t:.~n I"'U~ r ....... ,:u::.. tJ...J 

GROUNDWATER SAMPLE LOG SHEET 

o Domestic Well Data 
$ Monitoring Weii Data 

... I"'\'!-Ico" W~II TvO€' 

U OA Sample fypd 

SAMPUNG DATA: 

Date: 7-~ I-~c, 
Time: 7o~c 
Method: 

PUAGEDATA: 

Dlte: 7' ~ I -<;'~ 

Method: S/aCJ...:J rnJort ~ 
Monitor Reading (ppm): U 

!wef! Cuing O!!moter & Material 

Tyoe: Pi VI <... ~ ..... 
Irotal Well Cepth (TO): 

SlJItic: Water Level (WL): 

One Cuing Volume(gaVL): 

Start Purge (hl'l): 

End Purve (hi'll: 

Total Purge TIme (min): 

h'etal Vol. Purged (galll.): 

Color 

Visual 

I C'J ... 1'",-<",", 

Volum. 

Initial 

1 

2 

3 

iV.96 
i"d..:M 
e,CR' 
b?JW 
IO~d.. 

SAMPLE COLlECTION INFORMATION: 

Analya" 

Gr'E.k'. 1. J.... •• J. I Mil? r:; EDa 
'I 

D, S;lC IIJ~J;L M .. tk.-.e 

A" Ie t'\t: (NCi", So~"> 

PAl-! 

OBSERVATIONS I NOTES: 

I 

Clra. tf AppllcMM: 

MBIIIBo I DueIlc .. ID No.: 

pH S.C. 
StlDdani mSlcm 

pH S.C. 

I¥.'/~ .. 110 
ht~ ,oic 
i"-got ,O?O 

ILfF3 ..070 

P .... rwttw 

Ncl 

#c.( 

-
-

Temp. 
DqreetC , 
Temp. (C) 

~3.b 
I d.4- . .3_ 
I~S-:~ 
A).~ 

I 

I 

Page_of_ 

Sample 10 No.: 3 , (N... M:?:0' \ 
Sample Location: --,J\j~Q~ .. ~..&_~ __ :_ 

Sampled By: _Rs.....;.:..~.:-.-__ _ 
C.O.C. No.: 
Type of Sample: 
n Low Concentratlon 
~ \.II.-!" t"'''",~p-ntrEtio~ 

TuJ't)ldfiy 00 Salinity 

NTl1 ~ ~ 

Turbidity DO Salinity 

( 02. O~ 
-¢ ";(,b~ 
10 ~"1'o 
~ ~.~r 

Contalrwr Raqulrementl 

Othor 

NA 

OtNr 

I 

Colteetltd 

1 , 

'3" 'fo-T c.J,~s 7-:'" ?_~~ 

.. " It 7·a')·c,~ 

J ~ ~oo "'" , _I,._<e:.'h~ r,=--=n~~ 

~x I L. C"i.~~r b -:;l.' ~'" -~ 

I 

, a.jr..wiWCa): 

1 
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GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

n Domestic Well Dsta 
)(Monitcring Well Data 
o Other Well Type: 
~ ~6 S!3r-:I~ ~'''.'':'~. 

SAMPUNQ DATA: 

Olte: .,.:~3 ... ,~ 
Time: 1';1/~ 
Method: 

PURGE DATA: 

Dahl: _"'7 ... a '3 ... c, ~ 
Method: sJoc...) ~~ ct.. 

Monitor Reading (~"'"): 
v 

lNell C.ling Olametar & Material 

Type;i?VG "rl.' , 
Total Wall Depth rrD): 

Static water Level (Wl): 

One Cuing VDlume(~UL): 

Start Purge (hI'S): Cg~ 
End Purge (hI'S): 

Tot.l Purge Time (min): 

!Total Vol. Purged (".111.): 

Color 

VIsual 

Volume 

Inlllal 

1 

2 

3 

J9 .. CA~ 
I."? .. 10 
,.a~ 
.~ ._, 

)0_"';).."3 

SAMPlE COLLECnON INFORMA nON: 

Anllytle 

6" ~ Al-._ ~M1tia ~nJZ. 

n, c~ O.Jg 1Y1.- H.,.~ ~ 
PAH 

~,'I j .... ;. (' 

OBSERVATIONS I NOTES: 

pH S.C. 

Staudanl IDS/em 

j-: ~~ ~06~-

pH I.C. 

..n~11 J.,_ 
7 

~.9~ d64 
14.9S-,,~~ 
ieJ.C;f./. AL"'I .vo .... 

P,..ervadw 

WCI 
I4cJ --

Temp. 

J)qrtes C 

'a 3.0 
Temp. eC) 

- -DI . 
~-a. .",,-
;:,d....~-

2~.& 

Pagl_of_ 

Sample 10 No.: 
Sample location: 
Sampled By: 
C.O.C. NQ.: 

~§1!h1 :: 
Type of Sample: 
o Low Concentrstlon 
" '"Iiqh Concentratior. 

., 

Turbl~lty 00 Sallnlcy Other 

mu IDJIl ~ NA 

<2 -~ 

Turbidity DO Salinity Other 
~ I- , ..; 
7' I....l.~-,. 

~ I~ 'S~ 
~ I~.~~ 
'ti ~ ,S'"'~~ 

Container RequIrements Colleetiad 

r:'\ 

;3 X- "10 _I 0,.1< "'-;B.~" 
• It. tl IL q /" 
":l Y ., 1-. /iAAAt,,~(' 11 

I or ~("C"" -. f ,., 1:;it;;.. II 
I 

.. 

I , 
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GROUNDWATER' SAMPLE LOG SHEET 
~ .' 

Project Site Name: 
. Project No.: 

.. 

t". [1 Doii'16stic: VVall Data 
.' I )r. Monitoring Well Data 
; I 0 Otner 'vVell Type: 

., r:: t. S~I""~I" ~"-:~-' 

SAMPL.ING DATA: 

Date: ? ~ '8' Ji"'t 
Time: mc.tC 
Method: 

PURGE DATA: 

Dale: ?r";).~-' ~ 
MethOd: Sb. R>.n.e:. 

'-# 

Monitor Rudlng (ppm): 

lWell CUing Diameter & Material 

i'ype: p. V, c.. . ~(I 

lotal Well Depth (TO): 

Static Water L.eveJ (WL): 

One C&alng Volume(gIlVl): 

Stlrt Purge (h,.): 

End Pur;. (hrs): 

Total Purge nne (min): 

Total Vol. Purged (g.IIL): 

Coler 

Vtsual 

Volume 

Inltlal , 
2 

3 

/"1.~% 
J.<':d.4 
.9~ 

oOVV 
b~S 

S~MPL.E COLLECTION INFORMA lION: 

ANllyele 

E~. I"'~ fl!r7n11. r; oB 
~ , 

D,-~luCr~ ~,. ~, 

PA- J.f 

~I t'l~ ") (f.Jo~ 504,) 
.-

OBSERVATIONS I NOTES: 

Circle If Appllc8b1e: 
, 

II8IMID I Oupllc8lllD No.: . 
t 

pH S.C. 
StADdanI mSlcm 

pH S.C. 

l~ 06-§ 
~q.S .()'L/ 
1~.~1 I.~~ 
IC:~ , .Ch~ 

I 

P,....rvatlve 

Hel 

IkJ 

-
-

Sample 10 No.: 31G{,Ma3~1 
Sample Location: JfiW::3 
Sampled By: . ft 
C.O.C. No.: 
Type of Sample: 
o Low Concentration 
., Yioh Concentration 

Temp. Turbld~ 00 Salinity 

DegrcaC fool'" II1Jfl .,. 

Tlmp.IC) Turbidity 00 S.lInlty 

~~. , "9/' I.~O 

i~~.' ~ J.'~ 
1-;;.-'-1.0 ¢ /·7r 
~~,\ -?l! Llo 

Contalnlr Requl,.",."ta 
" ~ 'X -'-/0 lAAt V,cJ< 

-~ '1 Lk'\ ~ ,Ie. cl ,<. 

-a)(ii- r. ___ h. t"""~ 

,,,- S-oo _I DIe. ~<... 
• 

18IgNlture\.): 
, 

I 

Other 

NA 

Other 

Collec:t8d 

17·~~~ 

L~ 

'c..,. 

i '\ i 

I 
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GROUNDWATER SAMPLE LOG SHEET 

Pag,_of_ 

Project Site Name: --""Cu.} AJ.w..lo.c._.3.{:....-------- Sample 10 No.: 
Sample Location: M Q ... q 
Sampled By: 

Project No.: 

o Domestic Weii Data 
n Monitoring Well Data 
o Other Weii Type: 
- :JA Samoie 'TYO€: 

SAMPUNG CATA: 

Date: 7"~'J~~Cf 
Time: 1S-4r 
Method: 

PURGE DATA: 

Oate: "7·~'3-i~ 
Method: S foUl ~(b 
Moniter Reading (ppm): \,) 

Well Culn; Clameter & Material 

[iype: rVG Act 
Total Well Depth (TO): 

Static Water Level (WL): 

One Cuing Volume(gaVL): 

Start Purge (hl'l): 

End Purge (hi'll: 

T~I P\lrge llme (min): 

Towl Vol. Purged (gaUl): 

Color 

VIau8l 

Volume 

Inltl,l , 
2 .. 
<J 

r~.,~r;...rg 

li;J.~ 
I. It/-

vll71; 
j~3S-

S.UAPLE COLLECTION INFORM-' noN: 

Analysis 

81CI¥, M:l,()~ IMTB~ ~~ 
l -PA~ 

OBSERVATIONS I NOTE!: 

pH S.C. 
SWldanl rmS/c:m 

pH S.C. 

19.'3 .os-t 
l./,t.tk .0," 0 
Ll.Cf<l ObO 
iI.90 .661 

Pre.ervatlve 

HG( -

C.O,C, No.: 
Type of Sample: 
o Low Concentration 
o High Concentratic:'1 

Temp. Turbidity DO Salinity 

Dep-eesc Nn.l mall ~ 

Temp.IC) Turbidity CO 8.lInlty 

~,.a- d I. :1< 
'].,L • t, 'f::I1 J ~t; 

I?..~·.l ¢ II. '7,~ 
~S:~ ~ I ~q. ; . 

Container Requirements 

3)( 110 11"'1.( ukds 
?.~ '1 /.... t"1~~P'''' 

. 

Other 
NA 

Other 

CoflecWd 

7·2.3'",9 
I'~'~~ 

r-IC_Irde=If~A~ppI~k:a,.bIe~: _______________ -11 ilgn;tUii(.): A 

; 

I 
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GROUNDWATER SAMPLE LOG SHEET 

Pags_cf_ 

Project Site Name: Sample 10 No.: 
• Proj~ Nc.; Sample Location: 

Sampled By: , o Domestic V-IeU Data C.O.C. No.: 
Type cf Sample: i 

I 
[1 Monitoring Well Data 
o Other Weii Type: o Low Concentration 

SAMPUNG DATA: 

Daltl: 7-a~';1 Color pH S.C. Temp. Turbldlty DO Salinity Other 

TIme: IllS VIsual Standard IDS/em DegreaC JIm] mell ~ l'lA 

Mflthod: I 
PURGE DATA: 

Date: 7- -:J..r; ~1\ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: s/o~ ~., Initilll ~/'i b6L1 2~.CC ·05 -3.50 
McnltOf' Reading (J)C)m): '" 1 ts:of D67J.. 'd.'+ J cJ ~.60 
Well Cuing Diameter & M;1r1al 2 ILI·9) .061 ~)~ ~ s../~ 
Tyve: PI! ~. &, 3 ~.q, .~ -;;. ";lLf. 'I ¢ ;2'b~ 
T Qtal Well'Depth (TO): 1/t:t.?.~ 
Static Water Level (WL): I;). .1..}, 
One Cuing Volume(gaUL.): 1 ... '1. 
Start Purge (I'Ira): 1~~4--' I 
End Purge (hrs): io'3 \ 
Irotal Purge Time (min): 

!Total Vol. Purged (glllll..): 

SAMPLE COLLECTION IHFORMA TlON: 

An_lya'e p,.e,.".tlve Container Requlrwrnenbl CoIlecWd 

.DJ liJ\ ~h MIntt D:nB t'k.l 7\ x4t.\ IAA 1 171J, ?-~-"'-r , , 
f'.4 s+ - :2x ) t.... a..,--b~ r- ' \.. 

I 

OBSERVATIONS I NOTES: 

~UJ<.J\t 
/15 MSD 

e:~\G"Ln¢491 n 

!,:bw:::~::iII"~If .... Ai!:Ppl~'_cablr--'_: ________________ ~, $Ignaturwta): • /J ./ 

I 
.; 

I 
I 
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GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
\ Project No.: 

1 n Domestic Well Data 
~Monitoring Well Data 
'J Otl"\er We!IIY~~ 

I S leT o qA amp ype: 

SIlMPUNG DATA: 

Date: /-rl.3·~i 
Time: ),~~S-
Method; 

PU~GEDATA: 

Dale: 7-~<"''\~ 
Method: 5/61.., l'().~ e 
Monitor ~eadlng (ppm): 

~ell Ca'ing Diameter & Materiai 

Type: pUr. ~" 
T alai W~II Depth (TO): 

Stalie Wat.r Level (\/\Il): 

One Caling Volume(gIVL): 

Start Purge (hrs): 

End Purge (hrs): 

tTotal PurgeTme (min): 

Total Vol. Purged (gallL): 

Color 

vlsual 

Volum. 

Initial 

1 
.., 
~ 

3 

1/g-.66 
rId .Le 
I~ t 
I~~ 
,t~i.fb_ 

SAMPLE COLLECTION INFORMATION: 

~ Analysl. 

l?rix, MTB-Fi .... fA....J • G:.Dn 
pAR -. 

OBSERVATIONS I NOTES: 

I rMSIMSO '51 DuplIc:Me 10 No.: 

pH S.C. 

Studanl mSlaD 

pH S,C. 

51', },. .. ",63 
c; __ ,u 1'11'\ I 

I·:~I..J. =.0"0 
i ~",'t .060 

P,. •• rvattv. 

fiGl -

Temp. 

DeJrea C 

rlmp.IC) 

'2.-,1:, • ~ 
2.5." 

;;..'-~ l./. 
~S:I 

Sample 10 Ne:: . 3J?:7 .. ¢fft( : 
Sample Location. _---L~:.u::l..I-..;.~~---
Sampled By: 
C.O.C, Ne.: 
Tvoe of Sample: 
. ~1r LoW Concentration 
-, n -"n-en''''''.,,.. .. ' ~ r1 19 ,-,_ v- \,J ~f..._ 

Turbidity 00 Salinity 

!'mJ m&fl " 

Tu~dlty DO SaUnlty 

..... 10 '1l :9 t, 
dJ 2,~~ 

(25 I;;> .S-:~ 
¢ ~ .. 7S 

Container RltClulrement. 

Other 

NA 

Other 

Co'~ 

:-t X I.k> IMI IAol~ 7-~~~ 
":) if / L thM k,.~ 

. 

i 
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GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

I '~ U Domestic Well Data 
n U,.. .. it,.,~ ... " Woll n::>t::> 

~ ''''v' ""1IIJI'1" I~ 'f __ ., __ _ 

~ IJth~r W~!I Tv~: 

i 
J QA Sample Typ~. 

S ... .,PUNG DATA: 

Date: '7.-a~~_~ Color pH S.C. 
Time: I~~ VlnJaI Stanciard IDS/em 

Method: 

PURGE DATA: 

Date: ? ... ~'i? ... 4'or Volume pH S.C. 

Method: sfc~ ~<. Initial l5;'/~ .063 
Monitor ReedIng (ppm): v 1 ~J~ ,ob~ 
Wen Cuing DIameter & Material I 2 c.16 ,,,,"9 
Type: 'P.V.e.. d l

/ 3 ·,.-n .~S-
Total Wen o.pm (iDj: i'g"-G:. 
Statk: Water Level (WL.); I;).a ( 
One CuIng Volume(gaVL): ~, -.J.~ 

Stan Purge (hIS): ~-'t:. 
End Purga (hIS): 

TOIlI Purge Time (min): 

Total Vel. PUrged ("allL): 

SAMPLE COLLECTION INFOR ..... TlON: 

Anatyala Prwervatfve 

R17!:x ~ PI L~ . ~.1JP, Hc1 , , 

.;J/t-# -
I 

OBSERVATIONS I HOTES: 

I 

Temp. 

DetnaC 

Temp. (C) 

~'f.i) 

, -:J..I.I 
~6(?, 

~f, .0\ 

Pa;t_of_ 

Sample 10 No.: 3.1Y~M ¢$ 
Sample Location: _,-M~_~~~~'i-_j __ _ 
Sampled By: _ (1= _ 
C.O.C. No.: 
Type of Sample: 
~ low Concentration 
- ~jSr. C :l,1=c;iiti2t!C.-

Turtlldlty DO Salinity 

~"Ttl mJI'l 'Ji, 

Turbldlty DO S.lInlty 

¢ :S.60 
-~ s.6~-

515 ~O\.! 
9' ~.)51 

Contalnar Raqulrementa 

I Other 

NA 
I 

Other 

. 

Collect8d 

~V(J4:l AA.l ud II! i7#~-~ 

~ y , ~ c-......... h-L.C"" '7-',;$'-~ , 

;.-tC_lrde_l_f A...;P~P_Ilca~""_: ________________ ...ff' itgMtUrwta): 

I IISIIIIIO I Oupllc:ac. 10 Nc.: 



I 

GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Domestic Well Data 
o Monitoring 'vVeli Data 
[J Other Well Type: 
[j QA Sampie Type: 

-SAMPLING DA T A: 

Date: "8 Ie, e,c:; 
Time: 17-l/d; 
Method: 

PURGE DATA: 

Date: f6 ('1 q~ 
Method: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 

Total Well Depth (TO): S 5. '? ~ 
Static Water Level (',,~nL.): I ~ . r-5 
One Casing Volume(gal/L): 3. ~ 
Slart Purge (hIS): fbI;;' 
End Purge (hIS): (::;- '1cP 
Tolal Purge Time (min): 

Total Vol. Purged (gal/L): 

.-----

Color 

Visual 

Volume 

Initial 

1 

2 

3 

SAMPLE COLLECTION INFORMATION: 

Analysis 

13Tf?x/~/)/? 

PA- 1-1-

OBSERVATIONS I NOTES: 

~e!..Scf /]?p G 

Circle If Applicable: 

MS/MSO 'Juplicate 10 Nc. 

C Si-te 3\ 
B\d~ ,£&,O 

pH S.C. Temp. 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_of_ 

=3/ §LM¢6.~ , 
CJ.)c.31 ~w'/) 

7.4-

n Low Concentration 
. ., ·....Jia r ~ ... r'I'.-=. .... 1'-~+i~,... 

. 
I Turbidity DO Salinity Other 

Standard mS/cm Degrees C j- NTU mg/l % NA 

I 

pH S.C. Temp. (C) Turbidity DO Salinity Other 

(. .'f¢ ."52..'1 'LV. cp 15' 2.p, 
6.1 {,. • :2.56 2.Z.~ I /. S"~ 

'l..Cf-'" .Z~6 '2.g.~ Ji! /. t s" 
(,-:;( .2S'3 'Lt.. -:;z. t"h J.2¢ 

Preservative Container Requirements Collected 

/-I-c / 3 >< 4-o~1 

--- L. X- I li-r . 

f'~~ dtA€ / ~cuc~ In '"x -(/ ~ .I (7) 

• Signature's}: . 
1 
I : 



GROUNDWATER SAMPLE LOG SHEET 

Page_Of_ 

Project Site Name: 
Project No.: NDllD4- B\da ,!.DO 

Sample 10 No.: 1. \ G L jt), 0 (,0 \ 

Sample Location: OJc:..) t J'.I.UJO (" b 

[] Domestic Well Data 
~ Monitoring Well Data 

[] Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: S-n. -I:) 'i 
Time: If, l£o 
Method: L. _ R.-. 
PURGE DATA: 

Date: 'a - l~-"~ 
Method: l_ ~ ..... 

Monitor Reading (ppm): 

Well Casing Diameter & Matenal 

'T~ ......... .. " -0, t ...... I, .. n;;:. ..... ~ v'--

ITotal Well Depth (TO)' ~" & L( I 
Static Water Level (WL): l~9" 

Color 

Visual 

Volume 

initial 

1 

2 

3 

One Casing Volume(gaVL): Wt7 ~~3.~ 
Start Purge (hrs): \.~l'i 

End Purge (hrs): l{.~q 

Total Purge Time (min): 

Total Vol. Purged ~VL): (0.0 

SAMPLE COLLECTION INFORMATION: 

Analysis 

rr-~>"- -r ~""\::.g 
./ 

"'J.J.t 

OBSERVATiONS I NOTES: 

, .... "7i. ~ 't\.c O C ... t .. - .., 

1..-~~ .. \ va'-
K...- ~t-__ ] u..o .. ·.b-. \.. .. +'1-.....,... "f 

Sampled By: ~ ~,.. 
C.O.C. No.: 
Type of Sample: 
o Low Concentration 
o High Concentration 

. 

pH S.C. Temp. Turb~dity 00 Salinity Other 
Standard mS/cm Degrees C N11J mgIl CJi NA 

pH S.C. Temp. (C) Turbidity 00 Salinity Other 

'.3.~ .~1 ':l.b"" ~ 2-0-\. 'l...u. - -
j .fo .l1"S' 'l.'-O (c. I .).F:;4 - -
(, ., <'- .~~ ~ \.~ "3 1. CI q - -. 
/ ." '- . , . • 'J ~I.{ ~!.~ ~ l. (")9 - -

Preservative Container Requirements Collected 

H.<:( -s)<. «o,...L 

--- "'-,. lL 

l 

\ 

\ 
I 

\ 
I 

1. r~ ~\;b~8 / • ..J ..... C"6" 1.:L'2..... 

r- I 
... lc_ir_c_le_lf_A.....;P....;.P_Ii ..... ca_b_le_: _________________ ""'"""41 Signatuf&(s): 

I MS/MSD ! Duplicate 10 Ne .. I 



Tetra Tech NUS Inc 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: tA/~ 3/ Sik 3\ Sample 10 No.: ~ I C,L /Y1 r/ I (t! / 

Project No.: ?:-..2rj: c:: NDIl;4 Sample Location: 

Duplicate: 

Blank: 

o 
o 

I Sampled By: ...:TIJ.. Pid 
F',e',d An-I ....... ,... IdIY;)l. 

:=ield Form Checked as per QAJQC Checklist (initials): j:-' ---'1 
SA",PLING DATA: ~": :1, '~.,i,;:'::",:'":,, '.1,' " 

'" , 1" ..... : " 

I Color 

(Visual) 

2'3 <is Date: 

Time: 

I ORP (Eh) I 
, ' 
I (~/- mvl I 

! 

j 
-

S.C. I Temp. CO 

C\leter. ml!1ll 

Turbidity 

(mSiem) , (r-.'Tt) 
I 

Sal. 

I (%) 

Method: I I I Ii 1 
SAMPLE COLLECTION/ANAL. YSIS INFORMATION: , :"1,,:i,, '

"'~ 
tI'" " ',', " 

Dissolved Oxygen: 

Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: ___ mglL) 

Range Used: Range Sample Vol. Cartridge I Multiplier Titration Count 

0 1-5 mgll 200ml 0.200 N 0.01 

0 2-10 mglL 100 ml 0.200 N 0.02 1 

CHEMetrics: '2.- mg/L 

Notes: 

Alkalinity: 

Equipment: HACH Digital Trtrator AL-DT CHEMetrics (Range: mglL) 

Range Used: Range Sample Vol. Cartridge 1 Multiplier Titration Count 

% 10-40 mglL 100 ml 0.1600 N 0.1 & 4?-
'0 40-160 mgll 25ml 0.1600 N 0.4 & 

0 100-400 mglL 100ml 1.600 N 1.0 & 

0 200-800 mg/L SOml 1.600 N 2.0 & 

0 S00-2OOO mglL 20ml 1.600 N 5.0 & 

0 1000--.-AnOO mg/L 10ml 1.600 N 10.0 & 

Parameter. Hydroxide Carbonate Bicarbonate 

Relationship: 

CHEMetncs: mg/L 

Notes: 

Standard Additions: 0 Titrant MolarIty: Digits Reqdred: 1 st.: 2nd.: 

Carbon Dioxide: 

Equipment: HACH Digital Trtrator CA-DT CHEMetncs (Range. mg/L) 

Range Used: Range Sample Vol. Cartndge . t Multiolier Titration Count 

~ 10-50 mglL :200 ml 0.3636 N 0.1 3bS 
0 20-100 mg/L 100 ml 0.3636 N 0.2 

1 !..J , 1 00-400 mgtL 200mt 3.536 N ~.O 
I i ,S 
I 

i 200-1000 m9lL 'JC ml : 53E,.. ~~ 

-.~ 

!CHEMetncs 'TIQ':" 

Analysis Time: I cP 1 ¢ 

Multiplier I Concentration 

x 0.01 = mgll 

x 0.02 = mg/L 

I 
Analysis Time: 1£0~ 

Filtered: 0 

Multiplier I Concentration 

x 0.1 = !--& -:;- mg/L 

xO.4 = mg/L 

x 1.0 = mg/L 

x 2.0 :0 mg/L 

xS.O = mg/L 

x 10.0 = mg/L 

3rd.: 

Analysis Time: 11 1"8 

I I Concentration 

x 0.1 ='3~ mg/L 

xO.2 = mgll. 

x 1.0 = mglL 

: 2.0 = m9iL 
I 

j 
t 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS Inc . Page of 

F 
Project Site Name: G#C:l / Blda 1(&,0 Sample 10 No.: :1/CjtlrYZ¢1 ¢) 

NOIlD4 
>oJ 

/h~L Project No.: -Zone c.. Sample Location: 

Sampled 8y: -'1 '2.; l1~ Duplicate: 0 
Fie!d Ana!vst: L17~ Blank: 0 
Field Form Checked as per OAJOC Checklist (initials): I I 

SAMPi.E,COi.:.iECraONiANALYSIS INFoRrY~ATloN:~r.:~~"4."~~"!~'ll'~'~i'~';~'~)~~~:':{"".i:~) ,~.,-"" .... ,,~. ~.:.,':'L :.~~ ... I ,,~ ;!!'>, ,~', 1: ,t :' ,; r t' " I' l~" ,"", t ... " I: ,,1'~,;:, ~ ,~"''':1''''L~""t t,~, ..... ::, "'::r-....... 

.3ulfic= ::--: 

t EqUiPment:' DR-iOO iJR-8 HS-C Coler Chart --.S-WR Color Wheel .l,nalysls Time. if So 
ProgramIModule: 610nrr. 53 Sther: 

Concentration: :p.c:;t>/ mg/L Filterea: 0 
Notes: 

Sulfate (S94 ~ 

Equipment: DR-700 DR-8 Other: Analysis Time: 

I PiOQIciii".'Module: 91 

Concentration: mglL Filtered: 0 

Standard Solution: 0 Results: 

Standard Additions: 0 Digits Required: 0.1 ml: a.2ml: a.3ml: 

Notes: 

Nitrite (N02-·N): Analysis Time: J2¢¢ 

Equipment: DR-700 DR-8 -- Other. Filtered: 0 
ProgramIModule: 60 

Concentration: tJ. 0 2.!-{ mglL Reagent Blank Correction: 0 
Standard Solution: D Results: 0 

-
ro

tes
: 

Nitrate (N03-·N): Analysis Time: 

Equipment: DR-700 DR-8 -- Other: Filtered: 0 
ProgramIModule: S5 

Concentration: mglL 

Nitrite Interference Treatment: 0 
Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: a.1ml: O.2mI: O.3ml: 

Notes: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Page_ of_ 

1{f)O Sample ID No.: 3/4 Lmtt; I ~ / 
Sample Location: 

Duplicate: 0 
o Field Analyst: Blank: ,....----.1 

Field Form Checked as per QAJQC Checklist (initials): 
'1' ,.~\!'. """i ,)' , 

. 
Equipment: JP,-700 DR-&1i :ther: ~nal)'Sls "Time: : 2 l.. <6 -----
ProgramIModule: 525nm 41 

Concentration: O. '3 mg/L 
---'~--"---

Standard Solution: Results: ---

Filtered: 0 
Digestion: 0 

Reagent Blank Correction: 0 
Standard Additions: 

o 
o Digits ReqUired: 0.1ml: ___ 0.2ml:. ___ O.3ml:. __ _ 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: DR-700 DR-8!j~ iR ... 18C Coiof'lvh~1 Other: 

ProgramIModule: 500nm 33 

Concentration: <p. b1: mg/L 

Notes: 

Hydrogen Sulfide (H2S): 

Equipment: HS-C Other: 

Concentration: mglL Exceeded 5.0 mg/L range on color chart: ------
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 

Filtered: 0 

Analysis Time: -----

o 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 0 
QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitnte was detected: 0 
Title block is initialized by person who performed the QA/QC Ckecklist: D 



Tetra Tech NUS Inc . 
FIELD ANAL YTICAllOG SHEET 
GEOCHEMICAL PARAMETERS 

Page of 

Project Site Name: ('"A/c "?/ Blda ItoO Sample 10 No.: ~/6un¢Ze I 
Project No.: ND\[g Y. ?o,...e..... C 

v 
Sample Location: '5' l'..k. S"l t::1 ~ I 

Jt:J / (2 r~ 0 
, 

Sampled By: Duplicate: 

I Field Analyst: Blank: 
r---'1 

U 
Field Form Checked as per QAlQC Checklist (initials): ~ I 

~SAMPLlNGOATA:"'~·J~'~'f1i::'i'~:r"", ,~;':'\:" 1,' :":'1'f'~/ ,:, ~:"':'~;~'."~ y,:.4:,,:'::'-:'.f': ~ .. " I" ~,!.,. !' ,t< ":.''':', ' 'j' ,I.':.!!'" ~ ~ ~I,,' ''';'' '1'''dJ,~~ 'l'~:' ':;;;;·! .. ;,,~~I:, ~L1~\:'~r' I:!":~; '~:~'~~:." ~ 

, 
/Date: 7 23_ ~~ Color ORP (Eh1i s.c. "iemp. Turbidity : JO 1 Sal. I pH 

\Time: 

i , 
I (SU) (Visual) (+1- mv) I (mS/enl , ('~) I (:"<'Tl.:I I (M eter. 1D.2/l) I (%) , i 

I I - I 1 I Method: I 
SAMPLE COLLECTION/ANALYSIS INFORMATION: .' ,.",',,""", .,' , , " ': .' ,":,:', : ::~':.: 'h, ,," I': i., I", ',\ " ' "i""lH'. "/ \1 I. ;'j:l,"': i:h!lj:;;l:;'~!1 ,~;:'! 'I' '~:1!<., ,'\1;, 'i! ~,:1\1';,. ~~: ~~ i'l" < ' ' 

Dissolved Oxygen: 

Equipment: HACH Digital Titrator OX-DT CHEMetrics (Range: ___ mg/L) AnalYSIs Time: ltPL'Z. 

Range Used: Range Sample Vol. Cartridge I Multiolier Titration Count I Multiplier 
, 

Concentration 

0 1-5 mglL 200ml 0.200 N 0.01 x 0.01 = mg/L 

n 2-10 mg/L 100ml 0.200 N 0.Q2 x 0.02 = mg/L ! 

ICHEMetriCs: "2- mglL 

Notes: 

Alkalinity: Analysis Time: !Id>~ 
Equipment HACH Digital Tltrator AL-DT CHEMetrics (Range: mg/L) Filtered: 0 

Range Used: Range I Sample Vol. I Cartridge I Multiplier Titration Count Multiplier I Concentration 

Q 10-40 mglL 100 ml 0.1600 N 0.1 & 1'-/ X 0.1 = < I¢ mg/L 

0 40-160 mglL 25ml 0.1600 N 0.4 & x 0.4 = mg/L 

0 100-400 mglL 100ml 1.600 N 1.0 & x 1.0 = mglL 

0 200-800 mglL SOml 1.600 N 2.0 & x 2.0 = mg/L 

0 500-2000 mglL 20ml 1.600 N 5.0 & x 5.0 = mglL 

0 1000-4000 mglL 10 ml 1.600 N 10.0 & x 10.0 = mg/L 

-

Parameter: Carbonate Bicarbonate 

I Relationship: I I I I 
CHEMetrics: mg/L 

Notes: 

Standard Additions: 0 Titrant Molartty: Digits Required: 1 st.: 2nd.: 3rd.: 

Carbon Dioxide: 

Equipment HACH Digital Titrator CA-DT CHEMetncs (Range: mg/L) Analysis Time: II 2.. ¢ 

Range Used: Range 'Samole Vol. 'Cartridge , Multiolier Titration Count , I Concentration 

.~ 10-50 mg/L 

(] I 20-100 mg/L 
n ! , , 100-400 mglL 

200-1000 mg/L 

~CHEMetn::s ng/:'" 

'Notes 
~ 

200ml 0.3636 N 

100ml 0.3636 N 

ml 3636 N 

'OOml 3.636 N 

0,1 'j t§¢ x 0.1 = LIS' mg/L 

0.2 x 0.2 = mglL 

: x 1.:: 
I . ,.. = ml 
, 

g L I 

x 2.C. ;ng/L 

..... --- - - - ...... - '-. 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: {J"V'c3/ 81001("0 Sample 10 No.: ?/ tim{l2 at I 
Project No.: NO\lD4- -Zone c:..J 
Sampled By: 
Field Analvst: ..:r4-
Field Form Checked as per QAJQC Checklist (initials): 

Equipment: DR-7CQ JR-B ~s-c Color Char. 

?rogramlModule: 610nm S3 

Concentraticn: 

Notes: 

Equipment: DR-700 DR-8 Other: 

91 

I 
PrograrrJ~.1cdule: 

Concentration: mglL ------

Standard Solution: Results: ----

~--'I 

Sample Location: t¥l c;..c.. 2. 

Duplicate: 0 
Blank: 0 

..... S-WR Calor Wheel "nalysls Time: 1/ SC7 
:ther: 

Filtered: 0 

Analysis Time: _____ _ 

Filtered: o 

Standard Additions: 

o 
o Digits Required: 0.1 ml: ___ D.2ml: ___ D.3ml: __ _ 

Notes: 

Nitrite (N02-·N): 

Equipment: 

ProgramIModule: 

Concentration: 

DR-700 DR-8 

60 

O. o? 6 mglL 

Nitrate (N03-·N): 

Equipment: DR-700 DR-8 

ProgramIModule: 55 

Concentration: mglL ------

Standard Solution: 

Other: 

Other: 

Results: ----

Analysis Time: (2. ¢ I 
Filtered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: 

Filtered: 
"=0=----

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 

Standard Additions: 

o 
o Digits Required: 0.1 ml: ___ O.2ml: ___ O.3ml: __ _ 

Notes: 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: 

Project No.: NOllD4- "Zone c..... 
Sample 10 No.: ? /9 L.M ¢z d / 
Sample Location: mW z. 

Sampled 8~: 7 I Field Analyst: 

i FIeld Form Checked as per QAJQC Checklist (Initials): 
SAMPLE COLlEC110NlANALYSIS INFORMATION: ;;, .:.' ,,,,;-",, "" .. , 

Manganese (Mn::!+): 

EqUipment: DR-iOO DR-B HACH MN-5 --
Program/Module: 525nm 41 

Concentration: O. \ mgiL 

Duplicate: 0 
01 .... "1,· 

~ __ ......., ~Ialln.. 

~~, I I, : ' ",': 

':ther' 
-

o 

-"nalysls ,'me: 

Filtered: 

Digestion: 

0 
0 

Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

Notes: 

Ferrous Iron (Fe2+): 

Equipment: DR-iOO DR .. 8 !R-18C Color Wheel -- Other: 

Program/Module: SOOnm 33 

Concentration: o ·oS mg/L 

Notes: 

Hydrogen Sulfide (H:zS): 

Equipment: HS-C Other: 

Concentration: mgiL Exceeded 5.0 mgiL range on color chart: 

Notes: 

-

QA/QC Checklist: 

All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 

Analysis Time: 

Filtered: 

Analysis Time: 

0 

Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 0 

0 

/ L L ( 

Il ( I 

QA/QC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 
Title block is initialized by person who performed the QAlQC Ck~cklist: 0 

I 

I 



Tetra Tech NUS Inc , 

Project Site Name: Ck'f "51 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

BLdQ liDO Sample 
..J 

Page of 

sl(j4.M~3¢ ( 
ID No.: ~ le*.' 

Project NO.:NDIIcIY- ::e-t/AL. C. Sample Location: C;:/k :!I /i1w l 
Sampled By: :JA--I e w Duplicate: 0 
Fieid Anaiyst: Biank: 11 

L..J 

Field Form Checked as per QAJQC Checkiist (initials): i I I 
SAMPL:ING 'OA T IC~~~~~ t:r:~:lt~ .. ~,~a~'~~~'1~';;t!~ l1!::~I~;'l"I!~!'~,~:~~I: ~ ~r:;I~~!~ t~:;;~~~~~ ;~:~:t;, '1110::.. ~ ::'": ",i: .. ~~~. r .. ~\'" ~,!,',' .. ~·T! ':.':":,'~',!~ ~::':ii:t~ l~~:':"'r; .. i,'.r~:!' :l::j:!:~~~!"!~h'i~:~ ~:~~"tl:~.~1~~:~~ ~~I.~t '71; ,>~~ ~~; ~ ~ , 
Date: -; .:.. $ ~S ; Gaiar I ORP (Eh) s.c. -emp. Turbidity DO Sal. i pH 

Time: 
, 

(Visual) (+f- my) (mSfan) i (~C) i (NTvJ I eM eter. IIl2fl) I (%1 I (St!) 

Method: I I I - I I I 
SAMPLE COLLECTION/ANALYSIS INFORMATION::,: ,;:,::,:';'''':'>' ,I::"~', "" ' , 

, .' :' : ' ,:~ ,t ," ",: ':', ':,': ,I',:" "I,lt, " '~! ,I.!: ::~!,: :'~ 11,!'1':: ,::;,'!:!I'::~"t't~r~;~ \,~ {~ , J~ I,t': :f" ',: 1'1,,;, ,~: ~;~ _..!. I 

Dissolved Oxygen: 

Equipment: HACH Digital Titrator OX-DT CHEMetncs (Range: ___ mgfL) Analysis Time: 162'f-

Range Used: Range ISamPle Vol. ICartridge Multiolier Titration Count I Multiplier I Concentration 

0 1-5 mglL 200ml 0,200 N 0,01 x 0.01 = mgfL 

0 2-10 mgfL 100ml 0,200 N 0.02 x 0.02 = mglL 

ICHEMetriCS: \ mglL 

, .. _"'--. 
Alkalinity: Analysis Time: Ii ¢?-
Equipment: HACH Digital Titrator AL-DT CHEMetrics (Range: ___ mglL) Filtered: 0 

Range Used: Range I Sample Vol. I Cartridge I Multiplier Titration Count Multiplier I Concentration 

!Sa 10-40 mgfL 100ml 0.1600 N 0.1 & c::::; 6 x 0.1 = S3 mglL <f~ 
0 40-160 mgIL 25ml 0.1600 N 0.4 & xOA = mgIL 

0 100-400 mglL 100ml 1.600 N 1.0 & x 1.0 = mglL 

0 200-800 mglL 50ml 1.600 N 2.0 & x2.0 = mgJL 

0 500-2000 mglL 20ml 1.600 N S.O & xS.O = mgJL 

0 1000-4000 mglL 10ml 1,600 N 10,0 & x 10.0 = mgIL 

Parameter. Carbonate Bicarbonate 

I Reiationship: I I I I 
CHEMetrics: mgIL 

Notes: 

Standard Additions: 0 Titrant Molarity: Digits Required: 1st.: 2nd,: 3rd.: 

Carbon Dioxide: 

Equipment: HACH Digital Trtrator CA-DT CHEMetncs (Range: ___ mglL) Analysis Time: II '2..S' 

RanEe Used: Range ISamole Vol. I Cartndge I Multiolier Titration Count I I Concentration 

0 10-50 mglL 200ml 0.3636 N OJ II :f fj x 0.1 ='I7-mgJL 

0 20-100 mglL 100ml 0,3636 N 0,2 x 0,2 = mglL 

0 100-400 mglL 200ml 3,636 N :,0 
; 

x 1.0 mglL I I = 
, ........ , 

~-- . --- " ._-
1-.... •• -- - -- - ,. 

lUU ml ~,o.JO '" X ~ • ..J m9lL 

ICHEMetncs' l1g/!.. 

!Notes 

, ... 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS,lnc. Page of 

Project Site Name: (Me '3/ RldQ 7fDO Sample 10 No.: 51 9Ftr'UJ3c11 
-' 

Project No.: NDIlDLl l.or"e L- Samele Location: tY1 w l 
Sampled By: '7 23 C:;:c; Duplicate: 0 
Field Analyst: :r~ 8lank: n 
Field Fonn Checked as per QAJQC Checklist (initials): 1 I 

sAMp,ce~coLLecnoNlANAL YS~ 'INFORMATION:S;~~"l1~~~~)~:~\~~~l,.J.t;t ~;~~~:ft~!i(~:'~:!~~GI~'l~~~-r~~j~~~~if.1W'k;., ~i'~71;·;':,:,~:~~i~i:.:""~~1~1~:~~k~~:~fI!tL!i~!~~t~r'"~~w:~w~ii';!J~ 

Equipment: DR-700 

ProgramIModule: 610nm 

DR-8 

93 

Concentration: ---:tb~. l~rP __ mg/L 

Notes: 

Equipment DR-700 DR-8 

1:~~c:::~le: ______ :glL 

Standard Solution: Results: 

HS·C Color Char: HS-WR COlor Wheel .:l..naIYSls Time: ! I i.;. dJ 
::ther: 

Filtered: 0 

Other: Analysis Time: ------
Filtered: o 

----
Standard Additions: 

o 
o Digits Required: 0.1ml: ___ 0.2mI: ___ O.3ml: __ _ 

Notes: 

Nitrite (NOi-N): 

Equipment: 

ProgramIModule: 

Concentration: 

DR-700 DR-8 

60 

cp. P 2- ct> mglL 

Nitrate (N03--N): 

Equipment: DR-700 DR-8 

ProgramIModule: 55 

Concentration: mg/L ------
Standard Solution: 

Other: 

Other: 

Results: ----

Analysis Time: t z. ¢"'-

Filtered: 0 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: =:------
Filtered: 0 

Nitnte Interference Treatment: 0 
Reagent Blank Correction: 0 

Standard Additions: 

o 
o Digits Required: 0.1ml: ___ 0.2mI:, ___ 0.3ml: __ _ 

Notes: 



Tetra Tech NUS Inc , 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: (IV(, 31 Rldo 7f1,0 Samele 10 No.: ~l~L/I1 ¢5~t. 
..J 

Project No.: NC\~4 -Zone c... Samele Location: Mvv$ 

I Sameled By: 'I 2...3 1--- Duplicate: 0 
Field Anal;tst: Blank: 0 , 
Field Fonn Checked as per QA/QC Checl<iist (initials): I I I 

SAMPLE COLlECnONfANAl YSIS INFORMATION:, '",':1:,:' ',,: , : ......... :.,'''1::.: ,,[11 ' ~'" -~ l' .. , , '. "! -

Manganese (Mn2+): 

Equipment: DR·700 DR-8 -- HACH MN·5 Other: Analysis Time: ('L '2 "2-. 
ProgramIModule: 525nm 41 

Concentration: 0.2- mglL Filtered: 0 
Digestion: 0 

Standard Solution: 0 Resuns: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1 ml: O.2mI: 0,3ml: 

Notes: 

Ferrous Iron (Fe2+): 

EqUipment: DR·700 DR-8 -- IR·18C Color Wheel Other: Analysis Time: L1-/L 
ProgramIModule: 500nm 33 

Concentration: tP _ 75 mglL Finered: 0 
Notes: 

Hydrogen Sulfide (H~): 

Equipment: HS·C Other: Analysis Time: 

Concentration: mglL Exceeded 5.0 mgIL range on color chart: 0 
Notes: 

-

QA/QC Checklist: 

All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 0 
QAlQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 

I 

0 Title block is initialized by person who performed the QA/QC Ckecklist: 



APPENDIX C 



EnSafe/Ailen & Hoshail Monitoring Well NBCC510001 

Project Zone C - Navel Base Ola-estCXl I CWa"lates: 23136S5.36 £. 371529.9988 N N 

Locatic:n: ~stal, SC Srt~ Eievatioo 27.0 feet msJ 

Stcrted at /5C() en 4-4-95 TOC Eievaticrc 29.~ feet msJ 
Carpleted at fi25 CXl 4-4-95 i DePth to GrOU1dwater: 17.82 feet TOC Me",,,,recr 6-21-Q&; 

rrirog ~thod: 4.25" ID (7.5" CO) HSA ",jih!/:lt SOOOfl I GrCU'ldwater ElevatiCfC 11.34 feet msJ 

GeejO<;ist Peter Bayey 

1 71 0 

U1 
U1 

d 
....J g 

I Tota Wei Depth: 21 feet bgs 

Wei Saeen: "to 2f feet bgs 

GEOLCGIC CESCflIPTION 

Surface conditions: soil and grass 

I ~ ! 

- ' 
-> ,i u.s 
W 

~~--~--------------------------------+24 
Sand: brown to orange-brown, very fine to fine, 
dry to damp. 

.::::: SP 
;- Z27 

~--------------------------~ 

. liEU. DIAGRAM 
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I I I ." ," 

S? Sand: buff to white to brown. very fine to fine~ 

damp to moist. rf-rr.7 
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2 71 0 

';', :. ..... SP 
..... :. 

3 83 0 

~----------------------------~ 

Sand: as above with very thin orange-brown 
laminae in basal 3", damp to moist, grading to 
dark brown, very fine sand, trace of silt, soft, 
wet. 

r~ 
~----------------------------~ 

-" 
':',,:,:, SP ?and: brown, very fine to fine, trace of silt, soft: 

4 58 0 1-::_.:._;.:-+: _-h.,\\:w=e=t.==============:y~~.8 
:.'.':.'. Sp Sand: brown to dark brown, very fine to medium, 

wet. r 
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APPENDIX D 



Volatilization Factor: Groundwater to Ambient Air (VFwambj 

Chemical heap. hvcz .... ~Deff~ .:.: .. Ualr: .. -- __ ,:;;.~alr - :2 Lgw.;'" .:~ ____ .W :,,-: 

cm em emlls em/sec em em em 

Benzene 5 117 3.22E-04 225 200 122 1500 
Toluene 5 117 2.68E-04 225 200 122 1500 
Ethylbenzene 5 117 2.23E-04 225 200 122 1500 
Xylenes 5 117 2.23E-04 225 200 122 - 1500 
Naphthalene 5 117 6.55E-04 225 200 122 1500 

dult -. AT:' •. : ~SfI·(Carc. ItRfD'(ri'onc). ~: ....: IR air _.; :,..), EF: ,~, :.t;:.'~ED~~S 

kg yr [mg/kg-dayr1 
(mg/kg-day] mJ/day day/yr yr 

Benzene 70 70 2.90E-02 NA 20 90 1 
Toluene 70 1 NA 1.14E-01 20 90 1 
Ethylbenzene 70 1 NA 2.B6E-01 20 90 1 

Xylenes 70 1 NA NA' 20 90 1 
Naphthalene 70 1 NA 3.71E-04 20 90 1 

Reference: American Society for Testing and Matenals (ASTM), 1997. Standard Guide for 

Risk-Based Corrective Action Applied to Petroleum Release Sites Des!gnation E 1739_951:1 

"No inhalation reference dose is available for xylenes; therefore, no RBSLs can be calculated. 

= South Carolina value 
1------4 
b=~~:-:-I = Site-specific value or based on site-specific value 
~'!'J~. = Calculated value 

-~" .',-.:-'- = ASTM default value 

~;!.!i.!!!.!!-!!J= Value from EPA Integrated Risk Information System 
;'.;,:".;'r::.:.: .' = Assumptions for construction worker scenano 

rot..~wim~ TR (care) HI (none) 

mg/m~/mglL 

1.94E-05 1.00E-06 NA 
1.90E-05 NA 1 
1.95E-05 NA 1 
1.77E-05 NA 1 
B.77E-06 NA 1 

I2RBSC8lrB: '$lRBSLWateu 
mg/m

J 
mg/L 

3.43E-02 1769.4 
1.62E+00 8.51E+04 

4.06E+00 2.0BE+05 

NA' NA" 

5.27E-03 6.00E+02 



ConstructIon Wo",er Innllallon RBSLs 

I Chemical Ollr Dwater H 
e __ e __ 

6 .. e_ ST Oen-cap Den .. 

em /I em'/s em/em' em'/em' em/em' em'/em' em'/cm em/em em'l. em'l. 

Benzene 0093 110E-CS 2.20E-Cl 0.036 0342 033 015 048 1.36E-CS 1.0Ie-C2 
TOluene 008S 940e-06 260E-Cl 0.038 0342 0.33 015 048 1 13e-C5 9.2CE-C3 
Ethylbenzene 0076 8 SOE-06 320E-Cl 0.038 0342 0.33 CIS 048 9.39E-06 8.22E-C3 
Xylenes 0072 e SOe-06 290E-Cl 0038 0342 033 o 1S 048 940E-06 77ge-C3 
Naphthllene 0072 940e-06 4.90e-C2 0038 0342 03:; 015 048 2.92E-CS 779E-C3 

ChemIcal heap hv Oen-ws Ullt 6a" L~ W I VFwamb TR Icarel Hllnoncl 

em ! em cm'/s em/sec em em em Imglm Img/L 

Benzene 5 117 3.22E-C4 22S 200 122 1S00 1.94E-CS l00E-06 NA 
Toluene 5 117 268E-C4 225 200 122 1500 190E-C5 NA 1 
Ethu!ber.zene 5 1n 2.23E-C4 225 200 122 1500 1.9SE-CS NA 1 
Xylen .. 5 117 2.23E-C4 22S 200 122 1500 1.77E-CS NA 1 
Naphthllene 5 117 6 SSE-C4 22S 200 122 IS00 8.nE-06 NA 1 

Chemical BW.du~1 AT SO Icare RID none IRllr EF L) RBSLalr RBSLwater 

kg yr [mg/kg-claYr [mglkg-clIY] m IdlY dly/yr yr mg/m mg/L 
Benzene 70 70 2.90E-C2 NA 20 90 1 343E4.! 17694 
Toluene 70 I NA 114E-Cl 20 90 1 1.62E+00 8.S1E+04 
Etnylbenzene 70 1 NA 286E-C1 20 90 I 1 406E+00 208E+OS 
Xylene. 70 I NA NA· 20 90 1 NA· NA· 
Naphtholen. 70 1 NA 3.71E-C4 20 90 I S.27E-C3 600E+02 

·No Inhalabon reference dose IS avaIlable for xylenes. therefore. no RBSL can be calculated for xylene 



C(llnstrllction Worker Inhalation RBSts 

[Chemical I I 
Benzene 
Tolluene 
Ethylbenzene 
~Ienes 
Naphthalene 
MTBE 

pChemlcal 

I I 
Benzene 
Toluene 
Ethylbenzene 
~Ienes 
Naphthalene 
MTBE 

IChemlcal TR (carcl 

Benzene 1.00E-OB 
Toluene NA 
Ethylbenzene NA 
Xylenes NA 
Naphthalene NA 
MTBE NA 

--- --, 

-f Dair 

em
2
/s 

~ ---~---

0.093 
0.085 
0.07B 
0.072 
0.072 
0.102 

- .-
Dwater -
em

2
/s 

1.10E-05 
9.40E-06 
8.50E-06 
8.50E-OB 
9.40E-OB 
1.05E-05 

H O.cep 

cmJ/cmJ cmJ/emJ 

2.2BE-01 0.038 
3.01E-01 0.038 
2.80E-01 0.038 
2.78E-01 0.038 
2.00E-03 0.038 
4.1BE-02 0.038 

Ow 
cmJ. ~ fern 

O.~I 

O.~I 

O.~I 

O.~I 

O.~I 

0.<1 

42 
42 
42 
42 
42 
42 

-~ heap -Il __ h_v_-r __ D-'.e_ff .... -w_s_+-__ u_a_lr'---t_--'-/);.llr 

cm I cm cm
2
/s cm/sec cm 

---- I-. 
---

----- -
----- -
---_._--

5 
5 
5 
5 
5 
5 

-
1 

-
-

... 

p~r Iii (none) 

-
NA 70 
1 70 
1 70 
1 70 
1 70 
1 70 

117 
117 
117 
117 
117 
117 

AT 

yr 

70 
1 
1 
1 
1 
1 

3.18E-04 225 
2.54E-04 225 
2.34E-04 225 
227E-04 225 
5.17E-03 225 
8.79E-04 225 

Sfi (care) RfD (nonc) 

[mg/kg-day]" [mg/kg-day] 

2.90E-02 NA 
NA 1.14E-01 
NA 2.8BE-01 
NA NA· 
NA 3.71E-04 
NA 8.BOE-01 

21 JO 
JO 
00 
DO 
DO 
DO 

21 
21 
21 
21 
21 

IR 
mJ)' 

2' 
2 
2' 
2' 
2: 

aIr 

day 

o 
o 
o 
o 
o 

2: o 

·N'l) Inhalalion reference dose Is available lor xylenes; there lore, no RBSL can be calculated for xylene. 

0 •• Ow. Or Deff-cap I Deff-s 

cmJ/emJ emJ/emJ cmJ/cmJ cm2/s I cm2/s 

0.33 0.15 0.48 U'E_O'! 1.01E-02 0.33 0.15 0.48 1.07E-05 9.20E-03 
0.33 0.15 0.48 9.85E-OB 8.22E-03 
0.33 0.15 0.48 9.55E-OB 7.79E-03 
0.33 0.15 0.48 5.79E-04 7.83E-03 
0.33 0.15 0.48 3.90E-05 1.10E-02 

Lgw W VFwamb TR (care) HI (none) 

em cm mg/mJ/mgfL 

122 1500 1.97E-05 1.00E-06 NA 
122 1500 2.09E-05 NA 1 
122 1500 1.79E-05 NA 1 
122 1500 1.72E-05 NA 1 
122 1500 2.83E-OB NA 1 
122 1500 9.99E-OB NA 1 

EF ED RBSLalr H TRBSLwater 

daylyr yr mg/m
J
,. cmJ/cmJI 

",giL 

90 1 3.43E-02 2.2BE-01 0.15 
90 1 1.B2E+00 3.01E-01 5.38 
90 1 4.0BE+00 2.80E-01 14.50 
90 1 NA" 2.78E-01 NA· 
90 1 5.27E-03 2.00E-03i 2.B3 
90 1 1.22E+01 4.1BE-02: 293.443 



Minimum COllstructioll Worker RBSLs 
,-------------------------

,-------
Incidental Ingestion DllH'lnal Inhalation Minimum f----.-- --. 

HBSL RBSL IRBSL RBSL . __ ._--
mg/L mg/L mg/L mg/L 

Benzene 0.85 68.52 0.15 0.15 
Toluene 23.98 5677.78 5.38 5.38 
Ethylbenzene 6.05 2838.89 14.50 6.05 
Xylene 102.33 56777.78 NA* 102.33 
Naphthalene 1.63 1135.56 2.63 1.63 
MTBE 25.92 141.94 293.44 25.92 

*No iniJClICltinn referende dose is available for xylenes; therefore, no inhalation RBSL can be calculated. 

Prepared By: Reviewed By: _________ , __ _ 



Construction Worker Incidelll,,"ngestion RBSLs ---

BW-' AT IR ED EF Target CSF oral Rrd oral RBSL 
kg day Lfuay yrs days/yr Risk or HQ mg/L 

Benzene 70 5550 0.01 1 90 1.00E-06 2.90E-02 6.85E+01 
Toluene 70 

f-
365 0.01 1 90 1.0 NA 2.00E-0'1 5677.778 -

Ethylbenzen.~ 70 365 0.01 1 90 1.0 NA 1.00E-0·1 2838.889 
Xylene 70---

f--

Naphthalene 70 -

365 0.01 1 90 1.0 NA 2.00E+OO 56777.78 
365 0.01 1 90 1.0 NA 4.00E-0:2 1135.556 

MTBE 70 365 0.01 1 90 1.0 NA 5.00E-03 141.9444 ---

Prepared B:(: ____ _ Reviewed By: ______ , 



TABLES 



TABLE 1 

GROUNDWATER ELEVATIONS 
SITE 31, BUILDING 760 

ZONE C, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLEST9N, SOUTH CAROLlN'A--

I \/'lJell ~~o. 
I Total Top of Casing Date Depth to Free Depth to Water, ft I Depth of 

Well, (ft) 

CNC3"1-MW01 19 

CNC31-MW02 19 

CNC31-MW03 19 - -

CNC31-MW04 19 

I CNC31-MW05

1 

19 

I 
CNC31-MW6D 37 

Notes: 
MSL - Mean Sea Level 
BTOC - Below Top of Casing 
ft - feet 
NO - Not Detected 

Elevation, ft 
(MSL) 

23.06 

22.99 

22.94 

22.86 

22.38 

23.22 

Measured Product (BTOC) (BTOC) 

I 
I 7/23/99 I NO I 1291 

7/27/99 NO I 13.01 
10/13/99 NO I 13.11 
7/23/99 NO 12.78 
7/27/99 NO - 12.89 
10/13/99 NO 13.00 
7/23/99 NO 13.10 
7/28/99 NO 13.24 
10/13/99 NO 1-3.32: 
7/23/99 NO 12.32 
7/28/99 NO 12.47 
10/13/99 NO 12.49 

I 7/23/99 NO 12.10 
7/28/99 NO 12.21 
10/13/99 NO 12.26 
8/9/99 NO 13.75 

8/12/99 NO 15.92 
10/13/00 NO 14.12 

Groundwater 
Elevation, ft 

(MSL) 

I 10.15 

I 10.05 

I 9.95 
10.21 
10.10 
9.99 
9.84 
"9'70 
9.62 
10.54 
10.39 
10.37 
10.28 
10.17 
10.12 
9.47 
7.30 
9.10 



I 

Date Purge 
WeIlI.D. 

Sampled method 

I 
CNC31-MW01 I 07/23/99 I PP 

I 07/27/99 pp 

CNC31-MW02 07/23/99 pp 

07/27/99 PP 

CNC31-MW03 07/23/99 pp 

07/28/99 pp 

CNC31-MW04 07/23/99 PP 

07T28799 pp 

CNC31-MW05 07/23/99 pp 

07/28/99 PP 

CNC31-MW6D 08/09/99 PP 

08/12/99 pp 

Notes: 

(0 C) - Degrees Celsius 

TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 31, BUILDING 760 

ZONE C, CHARLESTON NAVAL COM.1,l.EX 
NORTH CHARLESTON, SOUTH CAROLINA 

Volume Conductivity 
(gallons) 

Temp. (0 C) pH 
(mS/cm) 

I 2.9 25.3 5.15 I 0.066 

2.9 26.3 5.09 I n nc:..c:.. 
I V.VVIJ 

I 3.1 - 24.5 4.98 I 0.070 

3.0 25.9 4.83 0.070 

3.1 22.6 4.94 0.062 

2.9 23.1 5.21 - 0.065 

3.4 25.6 4.90 0.061 

3.4 24.7 4.96 0.063 

3.3 25.1 5.24 0.060 

3.2 26.2 5.17 0.065 

10.5 22.7 6.86 0.253 

10.0 21.9 6.91 0.264 

PP - Peristaltic pump, low flow technique 
uMHOS/cm - Micro HOS per centimeter 
NTU - Nephelometric turbidity units 
mg/L - milligrams per liter 

... 

Turbidity 
Dissolved 

(NTU) 
Oxygen 
(mg/L) 

0 0.91 

I 0 11.70 

I 0 1.50 

0 2.25 

0 2.52 

0 1.10 

0 1.64 

0 ~ 

0 2.75 

0 2.75 

0 1.20 

1 1.09 



Date 
WeIlI.D. 

Sampled 

CNC31·MWOl 7/23/99 

CNC31·MW02 7/23/99 

CNC31·MW03 7/23/99 -
Notes: 

rng/L - Milligrams per liter 

ug/L - Micrograms per liter 
E· Estimated Concentration 

TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 31, BUILIDING 760 

DH;solved 
Oxygen 
(mg/l) 

2.0 

2.0 

1.0 I 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHArILESTON, SOUTH CAROLINA 

, 
Alkalinity 

Carbon 
Sulfide Ferrous Iron Nitrite 

Dioxide 
(mg/l) 

(mg/l) 
(mg/l) (mg/l) (mg/l) 

-4.7 37 0.01 0.07 0.024 

<10 45 0.01 0.05 0.026 

58 47 0.10 0.75 0.020 

-
Mangantlse 

(mg/L! 

-
0.3 

-
0.1 

~ -

0.2 

• Fixed base laboratory nnalysis 

• 

Nitrogenl 
Sulfate Methane 

Nitrate 
fmg/l)-

(mg/l)- (uO/L) -

<0.05 14 <5.2 

<0.05 18 <5.2 

<0.05 12 5.9 



I 

I 

. 

TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 31, BUILDING 760 

ZONE C, FORMER CHARLESTON NAVAL COMPLEX __ , 
NORTH CHARLESTON, SOUTH CAROLlNoO-.. 

Sample Location Sample Depth (feet) 
Total Organic Vapor Headspace 

Concentration 

CNC31-B01 I . ., 
1-':' I 2 
2-3 2 

, 2 

I ..7-3 I 2 
8-9 I 2 

13-14 15 
CNC31-B02 3-4 4 

6-7 I - 4 
CNC31-B03 1-2 4 - - 2-3 4 

6-7 4 
9-10 4 
10-11 4 
11-12 4 
12-13 260 

CNC31-B04 3-4 6 
6-7 4 
7-8 4 

11-12 NO 
CNC31-B05 1-2 5 

2-3 5 
.. 3-4 5 

4-5 5 
5-6 5 
6-7 5 
7-8 5 
8-9 5 
9-10 5 
10-11 5 
11-12 5 
12-13 5 

CNC31-B06 1-2 5 
2-3 5 
3-4 5 
4-5 5 
5 .. 6 5 
6-7 - 5 
7-8 5 
8-9 5 

9-10 5 
- 10-11 --. 5 

11-12 5 
12-13 5 

... -



TABLE 4 (Continued) 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 31, BUILDING 760 

ZONE C, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA ... --

Sample Location Sample Depth (feet) Total Organic Vapor Headspace 
Concentration 

, - - -- I ~"'~ : .: CNC31 60 
5-6 I 5 

I 6-7 5 
7-8 I 5 

""8-9 I 5 
9-10 5 
10-11 5 
11-12 - 5 
12-13 5 

C~C~1-B08 1-2 NO 
2-3 NO 
3-4 NO : 

4-5 NO 
6-7 NO 
7-8 NO 
8-9 NO 
9-10 NO 
11-12 NO 
12-13 NO 

CNC31-B09 4-5 NO 
8-9 NO 

Note: 
OVA - organic vapor analyzer equipped with a flame ionization detector 

... 

I 
I 



1 
I 

TABLES 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SITE 31, BUILDING 760 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA-

Sample Sample Sample 
Mobile Lab'oratory Screening Data (PPB) (1) 

Location Identification Depth Benzene Toluene Ethylbenzene Total Naph-
(feet) (ug/kg) (ug/kg) lug/kg) Xylenes thalene 

(ug/kg) (ug/kg) 

i ! 
CNC31S01 ! 31SF80'-1112 I 11-12 ! <5.0 I <5.0 I <5.0 I <5.0 I <5.0 I 

CNC31-B02 i 31SFB02-1112 I 11-12 16 44 I 360 1670 i 4500 
CNC31-B03 I 31 SFB03-1112 I 11-12 I -160 700 : 2400 14800 : 340UO 
CNC31-B04 I 31SFB04-1112 I 11-12 I <5.0 ; <5.0 ! <5.0 i <5.0 I <5.0 I 

CNC31-B05 I 31 SFB05-1112 11-12 I <5.0 I <5.0 I <5.0 I <5.0 I <5.0 
CNC31-B06 I 31SFB06-1112 I 11-12 I <5.0 I <5.0 I <5.0 I <5.0 I <5.0 
CNC31-B07 I 31SFB07-1011 I 10-11 I <5.0 i <5.0 I <5.0 I <5.0 I <5.0 

NOTES: _ ....-
(1) Mobile laboratory screening data was analyzed using USEPA Method 8021/8015M. C.ompounds not 
detected are reported as less than the instrument detection limit. - . 

ug/kg Micrograms per kilogram 
mg/kg Milligrams per kilogram 

.. 

Diesel 
Range 

Organics 
(mg/kg) 

I <19 
8300 I 

>iOOOO I 
I 

I 21 
I <10 I 

I <10 
I <10 



TABLE 6 

SUMMARY OF MOBILE LASORA TORY SCREENING RESULTS FOR GROUNDWATER 
SITE 31, BUILDING 760 

Sample 
Location 

CNC31-B01 
CNC31-B02 I 
CNC31-B03 I 
CNC31-804 
CNC31-805 
CNC31-B06 
CNC31-B07 

NOTES: 

ZONE C, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA ......... 

Laboratory Screening 1'1 

Sample 
Benzene Toluene Ethylbenzene 

Total 
Identification Xylenes (ug/L) (ug/L) (uglL) 

(uglL) , 
31GFB01-16 <1.0 <1.0 <1.0 i <1.0 
31GFB02 .. 16 I 4.2 14 \ 98 I <1.0 I 

31 GFB03-16 I <1.0 I 4.6 25 i 131 
31GFB04-16 I 2.2 I 2.4 I 19 54 
31GF805-15 I <1.0 , <1.0 <1.0 39 
31GFB06-15 <1.0 <1.0 I <1.0 <1.0 
31GFB07-15 <1.0 <1.0 <1~0 <1.0 

Naph-
thalene 
(uglL) 

I '94 

I HOO 
I 1600 I 

8700 
<1.0 
<1.0 
<1.0 

(1) Laboratory screeoing data were analyzed using USEPA Method 8020/8015M. Compounds not detected are 
reported as less than the instrument detection limit. --

ug/L Micrograms per liter 
mg/L Milligrams per liter 

... 

Diesel Range 
Organics 

(mgfL) 
I 3.4 , 

100 

I 180 
10 

<0.1 

I <0.1 
<0.1 



TABLE. 7 

SUMMARY OF FIXED-BASE LABORA TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 31, BUILDING 760 

Soil Boring I Oenzene Toluene 
Sample Date 

Sample No. (ug/kg) (ug/kg) 

RBSL \1/ 5 1622 

CNC31-BOll 
31SlB011112 26-May-99 <6 <6 

CNC31-B021 ( 

31SlB021112 26-May-99 <6 <6 

CNC31-B021 

31SlB021112D(2) 26-May-99 <6 <6 

CNC31-B031 
31SLB031112 26-May-99 10 150 -
CNC31-B041 
31SLB041112 26-May-99 <5 <5 

CNC31-B051 
31SLB050910 28-May-99 <6 <6 

CNC31-B061 
31SLB061112 26-MaY-99 <6 <6 

CNC31-B071 
31SLB071011 26-May-99 <6 <6 

CNC31-TLI~1 I 
31TL0010l 26-May-99 <5 <5 

All concentrations are In micrograms per kilograms (ug/kg). 

NA - Not analyzed 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

-
Ethyl- Xylenes Benzo(a,) Benzo(b) 

benzene (total) anthracene fluoranthene 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) 

1260 42471 73084 29097 

<6 <6 < 400 <400 

<6 <6 < 400 < 400 

<6 3 (J) <400 < 400 

930 6800 < 7900 < 7900 

<5 <5 < 7300 < 7300 

<6 <6 < 360 < 360 

<6 <6 < 4,00 <400 

<6 <6 < :360 < 360 

<5 <5 NA NA 
'. 

--
Benzo(k) 

Chrysene 
f1uoranthene 

(ug/kg) 
(ug/kg) 

231109 12998 

< 400 < 400 
.-

< 400 < 400 
, 

< 400 <: 400 

< 7900 < 7900 
-

< 7300 <: 7300 -----
< 360 < 3GO 

< 400 . < 400 ----
< 360 < 360 

NA NA 

(II South Carotina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwater less lhall b leel 

W Duplicate sample 
PI Trip blank { 
II/ Indicates the presence of an analyle al a concentration less than the reporting limit and greater than the detection limit. 

Dibenzo{a.h) 
anthracene 

(ug/kg) 

87866 

<400 

< 400 

< 400 

< 7900 

< 7300 

< 360 

< 400 , 
< 360 ,. 

NA 

Naphthalene 
(ug/kg) 

210 

<6 

<6 

3 (JI 

13400 

3 (J) 

<6 

NO 

5 (J) 

j <5 . 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



TABLE 8 

SUMMARY OF FIXED-BlASE LABORATORY ANALYTICAL RESlJL TS FOR CHEMICALS OF CONCERN IN GROUNDWATER 

Monitoring Weill Sample 
Sample No. Date 

RBSL(I, 

CNC31-MW01 I 
31GLM010l 27-Jul-99 

CNC31-MW011 
31GLM0101D 27-Jul-99 

CNC31-MW021 
31GLM0201 27-Jul-99 

CNC31-MW031 
31GLM0301 28-Jul-99 

C NC31-MW04 I 
31GLM0401 28-Jul-99 

CNC31-MW051 
31GLM0501 28-Jul-99 

CNC31-MW6D I i 
31GLM0601 19-Aug-99 

CNC31TL(·) I 

31TL0100l 28-Jul-99 

All concentrati?ns are in ug/L. 
NA - Not analyzed 

Benzene 
(ug/L) 

5 

<5 

<5 

<5 

<5 

<5 

<)5 

<5 

<5 

, SITE 31, BUILDING 760 

Ethyl-
benzene 

(uglL) 

700 

< 5, 

<5 

<5 

<5 

<5 

<5 

< 5 

<: 5 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 1 

Toluene 
Xylenes 

MTBE Naphthalene 
Benzo(a) 

(total) anthracene 
(ug/L) 

(ug/L) 
(ug/L) (ug/L) 

(ug/L) 

1000 10000 40 10 (2) 10 (2) 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 < 10 

<5 <5 <5 <5 INA 

(I, South Carolina Department of Health and Environmental Control Risk Based Screening Levels for groundwater. 

'·11 The risk based screening level for individual PAH CoC is 10 ug/L or 25 ug/L for total PAH!;. . 
{JJ Duplicate sample 
(~t Trip blank 

Benzo(b) 
fluoranthene 

(ug/L) 

10(2) 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

NA 

Be k) 
fluor enu 

nzo( 
anth 
ug/L ( ) 

1 0(2) 

< 10 
- _._-- -

\ < 10 

<10 

<10 

< 10 

< 10 

< 10 

NA 

Chrysene 
Dibenzo(a,h) 
anthracene 

(ug/L) 
(ug/L) 

10 (2) 10 (2) 

< 10 < 10 

< 10 < 10 

< 10 < 10 

< 10 < 10 

< 10 < 10 

< 10 < 10 

< 10 It < 10 

NA 
~ 

NA 



TABLE 9 

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs 
SITE 31, BUILDING 760 

ZONE C, CHARLESTON NAVAL COMPL~ __ 
NORTH CHARLESTON, SOUTH CAROLINA 

Maximum Maximum 
Concentration (Soil) RBSLs (Soil) Concentration 

Chemical of Conceril (ug/kg) (ug/kg)(a) (GW) (ugiL) 

Benzene I 10 5 I <6 
Toluene I 150 I 1622 I <5 I 

Ethylbenzene I 930 ~ I 1260 <5 
Xylenes I 6800 42471 I <5 
MTBE <650 NA I <5 
Naphthalene 13400 210 - <5 
Benzo( a )anthracene <7900 73084 <10 
Benzo(a)pyrene - - <7900 NA <10 
Benzo(b )f1uoranthene <7900 29097 <10_ 
Benzo(k)f1uoranthene <7900 231109 <10 
Benzo(g,h,i)perylene <7300 NA <10 
Chrysene <7900 12998 <10 
Dibenzo(a,h)anthracene <7900 87866 <10 

Notes: 
(a) - FiOm Risk-Based Corrective ,ll..ction for Petroleum Releases, Table B3, 

Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. 
(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1, 

SCDHEC RBCA Guidelines, 1998. 
GW - Groundwater 
RBSLs - Risk Based Screening Levels 
Belded value indicates the concentration exceeded the RBSL. 
NA = Not Available 

.. 

RBSLs (GW) 
(ug/L)(b) 

I 5 
1000 

I 700 
10000 

40 
10 
10 
10--
10 
10 
10 
10 
10 



Media 

I A.!f 

Groundwater 

Surface Water 

SurficIal SOIl 

I 
Subsurface SOIl 

TABLE 10 

EXPOSURE PATHWAY ASSESSMENT - CURRENT LAND USE 
SITE 31, eUILDING 760 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLl~ 

Exposure Route 

I inhalation 
I 

::xplosion Hazard 
I 

I I 
' IngestIon 

Dermal contact 

Inhalation 

IngestIon 

Dermal contact 

Inhalation 

I IngestIon 

I Dermal contact 

I Inhalation 
I 

Ingestion 

Dermal contact 

Inhalation 

Pathway Selected for 
Evaluation? (Yes or No) 

No 

No 

-No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Exposure Point or 
Reason for Non

Selection 

! expec e a ac as a I basement. 
No explosion hazard. 
No current groundwater 
pathways complete. 
Drinking water provided 
by city.-

No surface water bodIes 
within 1,000 feet 

- : 

I No surficIal sOIl Impact. 

I 
No current complete 
pathways. 

... 

, 

I 

I 

Data ReqUIrements (If 
pathway selected) 

--



Media 

,!..Ir 

Grounawater 

Surface Water 

Surficial SOil 

Subsurface 
Soil 

I 
I 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - FUTURE LAND USE 
SITE 31, BUILDING 760 

Exposure Route 

Inhalation 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTQN, SOUTH CAROLlNts:--

Pathway Selected 

I 
Exposure Point or Reason for 

for Evaluation? (Yes Non-Selection 
or No) 

No I Area of boiler house below 

I Explosion Hazard I 
I grade is abo ... o \.,,,,tor ,,,,hi., ~nrl \000 ." ... " ..... , ......... __ •• _ 

No not expected to act as a 

i 
I basement. 
I I No explosion hazard. 

Ingestion Yes- Groundwater exposure by 
potential construction worker 

Dermal contact Yes (most likely in utility corridor). 
Both direct exposure and 

Inhalation Yes exposure by soit leaching to 
aroundwater evaluated. 

Ingestion No No surface water bodies Within - - 1,000 feet. 
Dermal contact No 

- : 
Inhalation No 

Ingestion No SOil exposure by potential 

Dermal contact No 
construction worker (most likely 
in utility corridor). Although 

Inhalation No 
there is no suriicial soil impact, 
subsurface soil evaluated as 

I 
I 
I 

I 

I 
I 

surface SOil for construction I 
worker as direct contact likely in 
utility trench. Volatization of 
CoCs will occur before receptor 
enters the trench to work. 

Ingestion YES Exposure evaluated as direct 
contact in utility trench (see 

Dermal contact YES above). 

Inhalation No 

.. 

Data ReqUirements (If 
pathway selected) 

I 
No additional data 
needed. 

-
No additional data 
needed. 



FIGURES 



- ~ - I . - - . ..... -" 

-,: \ 
~.; 

-. 'i 

1 
I 
~ 

S~OI L 

- ----

SITE LOCATION WAP 
SITE 31. BUILDING 768 

ZONE C. QtARL.ESTON NAVAL COMPLEX 
NORlH QiARL.ESTON, SOUlH CARa.lNA 

SCALE IN FEET 

N'PRCMD BY 

DAlE 

DAlE 





a. ...., 
:r: 

~ 
:::: 
u 
CSl .... 
IC -Ci 
« 
u 
« 

BLDG 760 

LEGEND: 

CNCll-B08 

CNC31-P01 

CNC31-MW05 

S MONITORING WELL LOCATION 

'l4--
'f), 'l4----)'11--'11--

CNC31-MW01AND DESIGNATION 

BENCH MARK 
BM 

__ 'l4 'f), 

\ 
-$- TEMPORARY PIEZOMETER WELL 

CNC31-P01 LOCATION AND DESIGNATION 

• SOIL BORING LOCATION 
'f), 

\ 

G .....-

G --

'f), G -----

CNC31-B01 AND DESIGNATION 

- E - ELECTRIC UTILITY LINE 

G~ 
\ --, ~:~~ \ 
\D 

FORIA CADD NO. SDIV_AV.DWG - REV 0 - , /20/98 

- G - GAS UTILITY LINE 

- ss - SANITARY SEWER UTILITY LINE 

I -w- WATER UTILITY LINE 

A A' + .... _ ....... + CROSS SECTION LOCATION 

13 
I 

313 

SCALE IN FEET 

613 

CONlRACT NO. 
1640 

SITE MAP AND SAMPUNG LOCATIONS APPRO\£!) BY DATE 

SITE 31. BUILDING 760 
ZONE C. CHARLESTON NAVAL COMPLEX APPRO\£!) BY DATE 

NORTH CHARLESTON. SOUTH CAROUNA 
DRAWING NO. REV. 

FIGURE 3 0 



::; 
of. 
'j 

< 
b\ 

~ 
~ 

~ 

~ 

z 
~ 
< 
> 

A 

'NEST 

, 

I ;-
-,": 

'/ "" 

n-: 
I 

,LT 

I 
I I .0, , 
I I ~'. 

'eJ~ 
~ r::r-,/;~;:~;I 

. "~: "'j ii" 

:r 

I CNC31-M'§J 

I ""' ,'-X:AV~TION7 

~' 
N cEEr 
__ .i;/ 

A' 

EAST 

1-:<) 

I 
, 
,-2;; 

I 2' 
, > 
,-en 'j 

< 
w .-

.""._."-.... u"'!: •• ,,~ .. "CI<""'''''_. 
<, _ .01 OC11:'",O (".'. """'"'~,, ool":o~"" U~:") 



8 
NORTH 

e 10 20 = -HOIHZONTAL S:Al£ IN n.:ST 
e 10 2" = = Vl:~TtCAL SCAlE IN FE~T 

S' 
SOUTH l 

.. r"·"r.l""~ ""'J. 
[]I! ,OA,HO "'J~"'''' 

""""" ....... ,"" ,,-ry~n"" 

~'J(}"OWA1Ul LE'-.nOH 

TOI' "'" """i'OA", 
,tm:.""'-I" 00') 

UTH"'-OGl" 0""n:1 (""''''''"I;TII<''' "0.:'<::') 
n1TOl.O OF ~Q","'"'D 

'H!ERV"'-I"'o-,) 
'O"",-O"'-"'Q'''''"

OA """''''' (rt B'O) 

[§Iill~ 
r'~~' ----.. 

-~ 

-:Is' 
!I .. 

NOrr. E1D'AnOO' ,. ,'-', ""'",, "rn. "'. 
LJ:""-(F'T'"'L.) 

on _ OO<;,,,"!:. =..urn,- ("n< .... ,''''''' .. AN, 
"TOr"" <\1.EI<<S 

."" _ .APHTHAL.!HE 

.... - ~~~~'C,"~!~L-'''' ~"'''''ATtlI'IT 

""OUNe""", Ill"". N""",,,,=c. ......... ' ..... , .. """ 
RI>'ORTm eE:.C'. ""'''''A1'Q.'' "monON "~ITS 1< 
~""",.,,":; ""-'-" "'''''_"'''' .... 0 ON0>1_""''' 

, 



o 
< u 
< 

TRANSFORMEJ 

FOR .. ~o NO. SOIV_AV.OWG - REV 0 - 1/20/98 

-....... 

BLDG 760 

-

'\.I' AYt-· ,. 

LEGEND: 

S MONITORING WELL LOCATION 
CNC31-MW01AND DESIGNATION 

• SOIL BORING LOCATION 
CNC31-Be7 AND DESIGNATION 

&. 
8M 

e 
: 

.-. 

8ENCH MARK 

ANAL YTE AT CONCENTRATION 
LESS THAN REPORTING LIMIT 

BENZENE CONCENTRATION 
(ug/kg) 
BENZENE SOIL CONCENTRA nON I 

3e €~ 

SCALE IN F"EET 

CON'TRAeT NO. 
1640 

SOIL BENZENE CONCENTRATION t.lA? 
(MAY 1999) 

APPROW BY OA TE 

SIiE ,sl, BUILDING 769 
ZONE C, CHARL£STON NAVAL CQt,(PLEX 
NOR'TH CHARLESTON, SOUTH CAROLINA 

APPROW BY OA TE 

DRAWING NO. REV. 
FIGURE 7 0 



::; 
< 
u 
< 

TRANSFORMEJ 

rORIot CAIlD NO. SDIV_AV.DW:: - REV 0 - 1/20/95 

......... 

BLDG 760 

·u· p. \ft.. " 

LEGEND: 

S MONITORING WELL LOCATION 
CNC31-MW01ANO DESIGNATION 

• SOIL BORING LOCATION 
CNC31-S07 AND DESIGNATION 

& 
SM 

.-. 

BENCH MARK 

ANAL YE AT CONCENmA TI ON 
LESS THAN REPORTING LIMIT 

TOLUENE CONCENTRATION 
(ug!Kg) 

_ oJ" __ .' __ 

CONTRACT NO. 
1640 

SOIl. TOLUENE CON CENTRA nON MAP APPROYm BY 0 ... TE 
(MAY 1999) 

SITE 31. BUILDING 76e 
ZONE C. CHARLESTON NAVAl CQt,(PLEX 
NORlH CHARLESTON. SOUlH CAROLlNA 

APPROYm BY OA TE 

DRAWING NO. REV. 
FIGURE 8 (3 



TRANSFORMEJ 

-- -- -

\ 

......... 
~ .. 

-& 
BLDG 760 

CNC31-806 ""1 
r:::;"1 \ 

~. \ 
_s 

CNC31-MWe3 ~ 
CNC31-a03 

r,O. ~ 
VCNC31-MW01 CNC31-MW6D, 

/ 

'< -'\"k--..c:..-- CN C31-B01 

[ill 

CNC31-B07 
~ 

~ ------
LEGEND: 

-

$ MONITORING WELL LOCATION 
CNC31-MW01 AND DESIGNATION 

• SOIL BORING LOCATION 
CNC31-B07 AND DESIGNATION 

£ 
8M 

8ENCH MARK 

ANALYTE AT CONCENTRATION 
LESS THAN REPORTING LIMIT 

ETHYLBENZENE CONCENTRATION 
(ug/Kg) 

SCALE IN fEn 

... 
SOIL E'THYLBENZENE CONCENlRATION MAP 

~"'AY 1999) 
SIiE :11, BUILDING 769 

ZONE C, CHARl.£STON NAVAl COUPLEX 
NORlH CHARI.£STON, SOUlH CAROLINA 

CONTRACT NO. 
1640 

APPRO~ BY 

APPRO~ BY 

DRAWING NO. 
FIGURE 9 

DATE 

DATE 

REV. 
o 

FORIol CAIlD NO. SOIV.-AV.OW" - REV 0 - 1/20/98 



\ 

CNC31-806 \ 
@]\ • 

S 
CNC31-MW63 

CNC31-303,l 

§ 16813131 
CNC31-MW01 

.... --
BLDG 760 

--

LEGENDi 

S MONITORING WELL LOCATION 
CNC31-MW01 AND DESIGNATION 

• SOIL BORING LOCATION 
CNC31-B07 AND DESIGNATION 

&. 
8M 

BENCH MARK 

ANAL YTE AT CONCEN1RATION 
LESS THAN REPORTING LIMIT 

TOTAL XYLENES CONCEN1RATION 
(ugjKg) 

ANALYTE AT CONCEN1RATION 
LESS THAN THE REPORTING 
LIMIT AND GREATER THAN 
T..,E DETECTION liMiT 

.30 

SCALE IN fEET 

... CONlRACT NO. 
1640 

SOIL TOTAL XYt!NES CONCEN1RATION MAP 
(MAY 1999) 

APF'ROvm BY DAn: 

SITE 31, BUILDING 760 
ZONE C, CHARLESTON NAVAL COMPU:X 
NORlH CHARLESTON, SOUTH CAROUNA 

APF'ROvm BY 

DRAWING NO. 
FIGURE 10 

DAn: 

REV. 
o 

,OR'" Ct.OC NO. SDIV_AV.OWG - REV 0 - , /20/98 



BLDG 760 

CNC31-B06I 
@]\ • 

6 0 
~ lRANSFORMER 1 -

! 
1\ 

\ ~\ \ ::>: '"'~ \ =,_L.J ~ , 

FORI! CAIlD NO. SDIV_AV.DW(; - REV 0 - 1/20/98 

CNC31-S07 

",\f€.. "\-I" [E] 

LEGEND: 

• SOIL BORING LOCATION 
CNC31-B07 AND DESIGNATION 

.i. BENCH MARK 
BM 

@] ANAL YTE AT CONCENTRATION 
LESS THAN REPORTING LIMIT 

11341301 NAPHTHALENE CON CENTRA TI ON 
(ug/Kg) 

G ANALYTE AT CONCENTRATION 
LESS THAN THE REPORTING 
LIMIT AND GREA iER THAN 
THE DETECTION UMIT 

0 NAPHTHALENE SOIL IS') 
CONCENTRATION 

" 30 t.~ 

::::..,:.._~ if, ~~:~ 

CONTR~CT NO. ... 1640 
SOIL NAPH"THAl...ENE CON CEN TRA nON MAP 

(MAY 1999) 
APPRO\£I) BY 

SITE :;1. BUILDING 760 
ZONE C. CHARLESTON NAVAL COt.CPLEX 
NORlH CHARLESTON. SOIJiH CAROUNA 

APPRO\£I) BY 

DRAWING NO. 
FIGURE 11 

D~TE 

D~TE 

REV. 
o 


	Sampling and Analysis Plan, Zone C/Site 31-Building 760, UST 760, Charleston Naval Complex SC (Aug 2000)
	Table of Contents
	Acronyms and Abbreviations
	Introduction
	Receptor Survey
	Proposed Remediation Technology
	Monitoring Well Installation and Abandonment
	Proposed Groundwater Monitoring Program
	References
	In-Situ Soil Risk Evaluation
	Monitoring Well Data Forms
	Volatization Factor - Groundwater to Ambient Air
	Tables
	Figures


